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Abstract of JP 
2005073276 (A) 



PROBLEM TO BE SOLVED: To provide a method 
arid apparatus for reporting buffer status information 
of a buffer stored with packet, data to be transmitted 
by a user terminal for a scheduling assignment of an 
uplink paokot data service, in a rnobiie 
telecommunication system supposing uplink packet 
data service. ; SOLUTION: The terminal stores 
packet date, having a priority corresponciinq to a 
plurality of priority queues havsr 

i so at Seast one service, and « 



;• c>! *.ne priority queues and buffer pay load 
information representing ar? amour?!: of the packet 
data stored in the priority queues. Herein, the 
terminal inserts the buffer status information into a 
header part of a protocol data unit (PDU) for the 
uplink packet data service, Inserts the packet data 
into a payioad part of the protocol data unit, and 
then transmits the orotccoi data unit. ; COPYRIGHT: 
(C)2Q05 s JPQ&r-iCiPi 
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mmmcrMM] 

a) Eg^r<0flKfc(8ffitJ*-fe, 4--=5r< k i>— 3<W^t^tRB1^4WR^>«5fclI<a^A 

b) £*.&tf>flBBIffi#*-«*.3.-MtB!F?-i: £*i&««Biffi*jL-fc«lftS*LTV> 

[»*IM2] 

mTlB-Xf 77b)(i s 

ana* A-^a-r^A-tiM^v-yTj: % 
fflfia^A-iiS'j^v>yT^^^< k «>— p<oflBtwfl[^a-^aKfF t . 

mTia^ 'y r-fflftlt. l*Lk L,fca£frl*J#fflfi5Sf- +*;KEUDCH)#5fcft»MAC0l 
edia Access Control) S^-J- U y^'X-y £ k &^k-f-&fit3<IB2 tlBtt^ 

m. 

[ft*H6] 

$ fl£ 7°a h 3 }Vf— 9 J- — >y t- £ £jdc"t 5 X -f -y 7° k . 
[|f*iR7] 

tJfa^^^i- y y^mma. 

^t-^A-^SiJTk, ^ix^««5fe)iifi^fi-^*ft$ixTv^y^-y hf-^OMg 
tA'7 7r^ Q-KWfgk, S-^ii:*1MR4:^4ilKKffl6fciB»«J5Fffi. 
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mrlB^-'/^'-gP-^ii, L^S#l*I*fflglf ^KE U D C H) «tft»M AC (M 
edia Access Control) U V?"^ "/ ^-T&S d t &«H1 1 ^^11*11 6 ^ISi^^T 

[liWciJllO] 

CO ft V v \°^r >y h ? £ ff 5fe L T fSH-r § X t- -y T £ § h tz&tt Z k k ~th fl^H 
7 £E»0>3T8;. 

lilt «IM a -co * * -SBSiJ^ fc , i ft & cOf^JUfi^f a - &BM § ftT v ^ 
y^ iy j.f-^wii^'Cv 7t-M n- Kftffii: *£tfA v 7 

[11*1113] 

±^§h. 

^6*4ifc*»ai:^4iii*3ii 2fcaasc«««. 

[|f*iBl4] 

WfE'N-y^-aiiHi, l*J±tfeatfrl«l*ffleiSf-Y^KE UDCH)^J60MAC (M 
edia Access Control) */?1r U 'y ^— Tft 4 £ i: ***KtT-68ll*3B 1 2 fcE»£> 
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tt-^it^iii i t~ia»«^B, 

# ml B ± 0!i^^7hf-?t- t*X COX ^ j, — ij y ^'f ij ^ <rytdsb<r> X jr is a - U 

yrmmz mm-t &mm.x$> ^ x . 

MIBilttrfa; ^ -y h x - * If- b'X <7) 46 tcs -y ^-gfcfr fc *«.-f a- h' Wfr k t> «j£ 
[ff*IJ?17] 

••/ 7 a- mmt f: twflkt-f 1 6 izime&m. 
imrnmm 

JzZZk. 

ml B^ ■/ ^— aMNi, i*r± LfcawmWHfijSf-'V Weudch) «fcft«MAC (M 

edia Access Control) U y^y ?-Xfoh £ k 5r^t^SP*Jl 1 6 

[If*H20] 

- u >ymm* § h^tsz k zwmk-tmmm 1 1 

[11*1121] 

y y7 r -t&&mmmm.xfo ~? x . 

fflBTo b n /l/f- y r- cOtulB^ >y ^"-SP^ 1 . MIB± O'J^^vh 
fV-t'XCDfzfonx^iS^—VyT'ffim&tfiliiL. Wli^ro— MKM^t^-y hf 

mi^^A—vy^mnizm^xmn.*) o y^^y-y ff-^f-txco^ 
MfBx^^i- y y^SiJ^«fg*talBffiffl#ffi*tcMfi^-^ilfigl5 fc . 
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me.*'*-*?*.- y y-rwrnt. 

[M38H23] 

^*i;t*wafc-f-4ii*3i2 2fc:iE«c^ai. 

[ff*lM24] 

HiTfB^'y ^-gfrfrJi. |pj± Lfc3itfrfa#MSSH-^ ^;KE U D C H)</}fc#><?5MAC (M 
edia Access Control) S^^-f 1/ ^— "Cfc* £ fc £*!f^i: ■*"ftill*3l2 1 Ki B»<Z> 

2£B. 



[0001] 

SWGHIa'^AtHU ±9 UV? (Uplink: UDSIU^y-v 

h -r- * ^fEiM^- £ *; j _ y y ij^w«£»4s i < MSftt-s irmm/mm. 

[0002] 

^|^a|^-c-^§jj^^-f-^fij^ff^(wideband Code Division Multiple Access 

: JiTr\ "wc dma" t^s, )am^x-fATi±. ±0 y >7*mLtzmm<7v^ 

> y h'f—f-ir—t'Z.ZitMt&fzlibte. l^±L^jS^[fll#fflf-r*/KEnhanced Uplink D 
edicated Channel : £Tr\ "EUDCH" i:#rf-£ 0 )£fgffl-f£» ;«EUDCH(1 

^(High Speed Downlink Packet Access : tXF- "HSDPA" kffi&&. )T"f£ffl£ 
tlX V "i h AM C (Adaptive Modulation and Coding)&lKH ARQ (Hybrid Automatic Retr 
ansmission Request) ^ t' CO^fC0^£C0MZ ^ J: 9 MWSiMB$FhJ|X f!|J (transmission tim 
e interval : VJT , "TT I " fc«ft"4. )*fflV^ffS<^SW*fcttffl't4. ± 

v'Jv^ft^ciWfNode B)w«r^^A-yy^!WtfflStiS. ;<o± 

[0003] 

lSWcOfflffl^S*(User Equipment : IMT, "UE" )^jMfIL^±D 'J y 

tTffffl-T^o iOftft. Node B#SflW4±9 'J ^ 4 II if 
, tt£UEji*^^4±9yy?^fc^4T8MI^*MMllU i^t, Node 

fc-cssaw-iifc^**^ «r com m § futile** & »o± d yy? ft imm 
mz^x^mmtLxwrnth , it^t, wiBNode b« s tieor^i 

[0004] 
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ROT= I o /N 0 
[0005] 

I o H Node BCO^ifc^itfc^t&Mf!^^? r-Zt^JK (Power spectral den 
sity)£^U N 0 {±. Node Bcom^M^X^ WWKftfc^-$\ LtztfiX . R 
OTI1 Node B^EUDCH^"^>y b-f-^->f-b''X^Sftt-'g.fc* f )^f l JD STt# 

[0006] 

HI AfttfHl Bti, Node B^ftJO m"Ct±*) U V^iSKIKB^HtS^LT 

HiAavHiBfcsrriatc, Node B**«"5 stw^o u ^^ftaKtai 

fi. I C I (Inter-cell interference), h 5 b >y ? (Voice traffic). S.T/EUD 
[0007] 

HIAJi, Node BMW^^yiL— yy^ffifilLftVtlft^MBROTaotal ROT) 
P^tffc*^LTV^4. MIEE U D C H/t^r >y hb^t'y^t^LWya-'Jy^ 

St. IgROTiiBiROT (Target ROT) J: *) i>s<^r0 „ ± 0 U >^«^<7)Sfftttg^ 

[0008] 

II Bil Node B$tJPX^> ? j.-Uy^'SrSffl-f"-l>%^^iROT^{tiSr^L 
Node BMW^^^'a — Uy^*ffiffli-4fc. #BR«^UE36(«Hl*fc?SV^'r 

Node BS»^-y A -'jyy'li SS<?)UE|;l^f- ^U— h ^fr^TS^tC 

LhcOiffiikfh* Ltztf^X, icONode BfflHB^^^A-Uy^Ct^Ur. 

[0009] 

Node BJJ. 1HEEUDCH£«ffl^4UE<?5^x— h*fcli±i9 'Jv? 
cOiSftp a p®*lS^^^«?MWfg^ffl^T. #U EJMfcE UDC H^-^fsJSBTSS 9 
$6Lfc>3, ^WEUDCHf- b£fS&-?-&. ^ONode BftlJfflJX^^'jL 

MOST. Node B^ROTs&JgSROTSrffljt^l^atC-fS. U*T, N 
ode B(i. S< tfc S U E CttMWtfi^f-^ 1/ - 1 J f J ^ 3t , jfi<{Cfe§U 

[0010] 

02(2. EUDCHtjtttl,Node BftJfStX^-i^ — U y^V^WSfc^Sr^LT^ 
•f> 0 @2£D2 0 0<2. EUDCH^S;flt--l»No d e B£Sll. 2 1 0=5rV> L 2 1 6 Ji 
EUDCHiftffltiUEiSf. $,SUE«f-?I/-f* s il<^Si:, Node B 
*>'<ICOUE^4.T f -^SrSfi-ri.S^i«*^«trat. ±->T. ^«UE«ROTIi, ItR 
OTfcfcVvc^9t#££tf>4£i:fc$:4. — ffi^UE^f-^lz-h^K^t 
.Node Btfc\(7)mcDUEfr^?-?%%im-&&mnj}tf'b£<%:K), ; 
OffiOUEOROTii. &ROTfc;B^T^£^3frfr£r&#>&.r tC^S. mTlBN ode 

E UD C HV^>y h^-^tM-rSX^^i-y y^Srififrf £ . 
[0011] 

H2t\ UE(2 1 0 , 2 12, 2 14, 2 16)ii, KtCLfc^otNode B 2 
0 0 ^fflStJI^S^faMfim^-C^-y r-^-^SrSlflLT^. -fbh-h. Nod 
e B 2 0 0*^fikt>a<K*ifcUE 2 1 0 Ji. *fcKV^Ittri*!If-+ *>U9SMfI«;tJ 2 
2 0W7 Nr-^SriMflU Node B 2 0 0 bMi>j£< fchh UE 2 1411 
&i>m^mjjfai-**}WmiEmjj2 2 4TS^-y^-?Zmmi-&, Node B 2 

ooti mROT*m§Lts:ifihm<7)^Mzm-& i c i fcis&u ^i&afi^x 
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■r A cottfgSr l*Lh S * 4 £ * , jfilrfr -f -v */K7)i*fim7j OSS § b <r — 9 U- h **K Jt 
[0012] 

03(4. EUDCHSrfEMLTV^ffl*3 0 2 i: *I<7)iS*3 0 2* i «LTV^M6^3 

o i ^c^^w^jMsm#)iis:^'rMfLia , r'S>So 

AfyTS 3 0 37, Xiffiif3 0 1 tS*3 0 2|SI£EUDCH<^i^(setup)j&S5r3 
til>. .!<7)12l5£.Xf -yT(4. HMEjU^-V^/KDedicated Transport CHannel ) Sril L 
fc* 'y^-^fSSXf-yT^tf, EUDCHRgU^Ttit, ^f773 0 4K* 
■TJ: 3 fc, S*3 0 2(4, 1«3 0 1 tXy-y a -'J > ^Wkk^Xh^th . iXy-y'a 

[0013] 

fgvVC, 1*B3 0 1(4. Xf77S3 1 IT. S*^^ya- y >riffli*: - 9 
V > 7 Lfttf £>ffi*3 0 2 Sr^^r V x.-Vyy-th, ;«Xf773 1 IT, »ffi^3 0 

T\ *lfi^ 3 0 1{1 ffi*3 0 2 liZM 0 ST ^ftJtf 1 '- 9 h b<m9 -i 5 V b' £ 

S^*3 02(4, Xfy7S3 1 2T"EUDCHfSil^^OfSjM* : &t"^E3*7 ; r-V'y 
MTF)£&5gU iiOfEjIi^^-T-y M:Sfgl7t-77 N U V— Xfg^^ (Trans 
port Format Resource Indicator : JilT. "TFRI" tSK^"-&o ) Sri^"?"!) «, Xf 7 
TS3 0 7T*. S*3 0 2li, SftLfcXy"^- U V^TW^flWRfcfflVVC E UD C Hf 
-^S-fES-rSo Ii7)EUDCHf-^Ogi7t--77KTF)^tfiS7t--7 7 
h U V — Zj&frT (TFRI)(1 Xf 77S306t\ EUDCHt m&ftzWm 3 0 1 
WE3S$n.-2.o Xf 77S3 13T', SffiS30 1(4, SdUTFRI^EUDCHf 
—Zlzm^tffo&ti^mL. 7f77"S3 0 8T\ ltft)l3 0 1tl JliOT F R I RUE 
U D C H -f — 9 cD-jjtZ tmWfch ^ntliNA CKJ, R^TlC |ft 0 fctt A C 

KSr. ACK/NACKf ^^^11^8*3 0 2t3&&. 
[0014] 

»Pg3 0 1(4, Xy-^-yy^'[ffgt^^TS*t-f l J , ySTI»Y-*-^^-b*S 
I^fclt, llili, EUDCH^ffiffl-T-S^lSC^Oii§*tjtl:«f ; -^l/-h^ 

[0015] 

H4(;^-Tj:3(C, S*4 0 0ll EUDCH§rjlL-C*±fiim4 0 2(C*tLT. ^ffi 
5fc&*£S£-r*'T-:J'li, fWfll; ± oTM^§-9--t'Xp D pfi (Quality of Service : Q 

^ - b'x Aff C JS t X x >r V ^ - U y ^ £ mf L , *§8S«$B & M 0 3 T 4 7f 4 *rt 

[0016] 
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[0017] 
[0018] 

*%bj<7) $ a, t-ffi^ a . -9-- fx t m txm^h m&mm £i i d & ; 1 1 

[0019] 

-fx £»r-S> Mffifli'XxA tctj <, . MIE± D'JyW -y b t'x« 

•z^&^v7t-<w^v7t -ttmmm z m^-t h ^mxh ~> x , m%<?M strata s- ft *> 

. ^< ^^-o^-t-'X^M}It-Sai!t^M5 , cl«fi^j--t'. KS-T4«jfel«ffl*» 
[0020] 

•y b * h x r- -y 7° b , Mia^ - y ^-^t iriex ^a-n ?"if $g jsal, m 

[0021] 

fi^XT-At'^^T. MIE±D 'J >9>^*r»/ h^—f^—t'xcDX-iri; V yfgmco 
A £ , f£ffl*S** { fEiH tJ;at-f"l>y^7--yh7 ; -^S:tS*fttTV^y^y7T-^)^''y 

[0022] 

misXr-Mz&^X, ffiffl#aKQ&»Wie±"3 'Ji^^y h^-^-b'xeox^^j.- 
U y^W3Ofcft<0^^^jL->J y^'fffg^^-f SSat'Jb-oT. |B|t<S5fe)«{4*S^ 
. ^< fc t — 3<0^-b'X(cMa-r4y^'y h-f'-^^^tt^--i.ffla«ffi5fe)ilWi^a.- 
mS3&fi1tV*lrv h^'-^-b'xeo^fe^-y^-gP^i:^ n-HgP^t*^« 

h'r-^^SfiL. i^yA o ^--y hx-^co^'y^'-gB^fcHfrtax^-^j.— v>y<m&$:ffi 

[0023] 

^mmcoz ^zmconm&mn. ^mmm^^^xmm^^^co±,<o 
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[0024] 

[ * Mfct 4 fc **MB&<wm ] 
[0025] 

[0026] 

H3tttftffS)aflc7) — Pt'fcSUMT S (Universal Mobile Telecommunication Servic 
e)yXf All GSM (Global System for Mobile communication) t G P R S (General P 
acket Radio Services) MftS¥t-ffiB^KV*T V>43&*. TDMA(Time Division Multip 
le Access) 2rffiffl-f4 G SM fc {iSVK JE^i^Wideband) C DMAgf^fifflf 4. UM 
TS^-XT-Ac7)4i^fgM^-v by— ? (UMTS Terrestrial Radio Access Network : tXr\ 

"utran" bWtt. )«, «»^*;p*M»aBftSki^^*^»fiS<'Dii»««* 

^a^^SlS^y h^— ^iWfKRadio Network Controller : JJTr\ "RNC" 
4o )*-£*>Tflll£$*i*. 
[0027] 

yy^W^35m^4^^§IJW^H(Control Plane) t. h =7 b -y 9 £{CT*-f4 

^ftCOfiM^S (User Plane) ttC|x^-§tt4„ fflTlE^JW^FBtfiRRC (Radio Resourc 
e Control) |5gJI, RLC (Radio tink Control )pgS, MAC (Media Access Control ) 
. atXWB (Physical : MXf. "PHY" )H*i&SfiPfcU TO&¥ffitil P 

DC P (Packet Data Control Protocol) Iff Jg„ RLCPgJf, MAC|5gJi. RXfifaWSMW 

MEts. rrt. wn»»i44s-fe;i'fc:taaiL, MACBJia»6RRc»ji4tNi, rn 
c tfflitr* . 

[0028] 

Wlc, MAC»Jifc*swt. WtTHtW^gfl^i:. MAC- d fcDffcffh., (Mflf 
^ffi(;HWiS-t4g&^i2. MAC-c tW£ti&. #f3(ilf-t */V£ffiLTfeil£L 1 3 b 
-t 4 ffiffl#r- * ii . M A C - d »Jf * a LTBf a<^*:S ^ 0<55M:/n -y ? $ ix 4 
. flffl#r-^*EUDCH*aiUTeiSLJ:-3fc-r4«^'. CSST'tiy^ttMACPM 
TMAC-e ugg^S:^4«I fctSrS. MAC- e upgJlti. M AC - dfe" Jf^fejUfeiX 

•c # i^rr—? z mm.^mi>zmmt^ izk&^x , eudc ucotzisbcommmm^^A 

— V>?\ HARQ^^H5:i3. 
[0029] 

g*«MAC-e u|JgS5 0 0<2, HH3tfHE& (Priority Queue distributor) 5 0 2k 



(10) 



#112005-73276 (P2005-73276A) 



. ftJumM* a— (Priority Queue: PQ) 5 04i $r#t?, I«MAC - e u Pg Jf 5 0 0 
{4. MAC-d|igJg5 18frt>mWmt l Zim.*thT £ -?$:%m^&« i^Smr-^Ji. 
M AC — e u mm 5 0 0 «)IIfi[^rE§5 5 0 2 fcfc*. htl Z> L . <I CDWM-frRgs 5 0 211 

- 5 0 4 £A -y 7 r >J V ^"t & „ 
[0030] 

T-^fM^nf-^iCffifflSft. -eil-eixllWco^A-li&J-? (Queue Identifier) 

„ -T^*>. £ft&<5D*5teJ«{sWr.i-5 0 4{4-^ft-? ; -ft. 4--&< b t-oW-t'XCf 

ft^ftMiiSft. ffl:Sfc#l&&ft^ft*#c>T-*£fSi^£. HS-CliH^ft^HB 

^£*rO^ #\ ffif* LT V ^Hf-b'XOfflS t «tC»JSt-|> M A C 
MWi-f-5 1 6tJ£CT, fl5tJllie^A-5 0 4cOffli5Eiitt«^5gSilS. -f^h^>. 

[0031] 

JlfitcMJtE-rSffi^ilM^ a- 5 0 4 £*0>r-* Zfi^tZ . Ziitzk <0 . H tftjfcJB 
li£ft->f-:?t4, |Wl-cOM«{4^j.-tfsi.^fLi»o Z\tlt>COmWU{±L*x.-5 0 4 

[0032] 

M A C — e u |J^JH 5 0 0(4, SiffiJitX^-i/^- U V^'flJil^Sil^S^totC. ift^ 

(r>mm& * A -504^i§ft*i$ti^-f'-^c7)M^ s,\ 7 7 r is t , ± o u y 

^«IIp Q pf^itft^l«.«i^^Xty A -iJ yfmmt £ . E U D C HUBS 
_k<0Vy?5 1 OSrMLTSM-ri.. Si»y E UD CHiiT^) 'J 5 1 4 JIL 

TTFC(TF Combination) jgfKSP 5 0 8{4TFC£#i?EU i^jg^ft^TF C 

X. ii5feliWi^A-5 04^^r-^Srl5t^-aitTEUDCH(5 1 2 ) £M LTfeiM-f 4 

. itO^t, Sg*fi, «3t)llI©«ftV^^]lifi^ J .-5 0 4«Stt§3fxTUSx-^^ 

— 3f, HARQIft5 0 6(4, SHILfcr— *fc#LT, Bran rl 5Uy^5 14* 
»LTSft$ftl> AC K/N AC K *»WU AC K**^;S;ft4^fc:liHS*>ft5BH 
fit* J- § ft£x- * SrSSSS t » NACK tfSSB § ft S 3 *<93fcl MS^f * 

[0033] 

H 6 {4 , *fffiB^HSt^JB t: i n T ~o offyMWi txty'a-'jy ^fij 

B6£*SWt N S*l(6 10)li. HoOf#5 f c]IIIfidra.-6 1 2, 6 14^. S* 
2(620)il — 3«ffi5fe)II©^jL-6 2 2mtV^. S*l (6 1 0 ) <OflBfcJlH£3f 
a-K6 1 2)14. «B«iMfji.-2(6 1 4 ) KJfc*.T Wf*ttJBWi*J* . S*2(6 
2 0)<OflE5feJlffl^ra-l(6 2 2)tt. «*1 (6 1 0 ) WflBfcliffi* a - 1 ( 6 1 2) bM 
tflBfeJBffi*»o. JB*1 (6 1 0)<O«5fclBffi^jL-l (6 1 2) (4, 1 0 Ob'-y hOr- 
:?£fgttLTi3D. S*l(6 1 0)tf>«fc«Hfc*.3.-2<6 14)14, 3 0 0 b' y r-COx- 
»3fc2(6 2O)05«fcWffi*.*-l(6 2 2)tt, 3 0 Ob'-y h 
«T-^Sr^LTV^ 0 i«SJ4M(6 0 0>(±, 4 5 0 b*-y \*tEWr—?&3Ml, 5 

[0034] 
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J<y7T-W&ffim630, 6 32*&mt&. tthh. 8*1(610)11 4 0 0 t* 
•y Mc>tfJ5G-f-!>A-y:7T-«H$R6 3 0^iii6 0 0tfiIL, S*2(62 0)(±, 

3 oot*7 h^m-th^'yyy-^mmme 32^mmM6 o o^eM-rSe ^cr>m^ 

(C, Ztlhc^Wtib 1 0, 6 2 0<7)±>9 U ' Cft& t , 1W6 0 
0(4, Sft*l(6 1 0)£*fLTJ4, 2 0 0b*-ybtftt*eiS-f4«lfc*flFSi-S^^a 
-iJV^TW^fflffB(6 4 0)tg3aL, SS*2(6 2 0)fc*fLT{4, 1 5 0 b"-y h«f(t*e 
SllTS -1 fc e§tWy-y'a-'J y^3flMB( 6 4 2) £€38-*-* . 
[0035] 

S*K6 10)I1 X^ A -y>-?''§iJSff#640£FflVvtTFC£^U Z\Com 

fttf-Jt. 4-f , flBfcJBffi^JL— 1 (6 1 2)fcf#«l/0*4 1 OOb'y b^x-^^'gil 
flBfcWffi^A-2(6 14)K#»l/0*S 1 OOb'-y hOx- WSilSftS . SB 
*2(620)i>ifc, ^S^jt— Uy^ r M3flW8(642)*fflV^TTFCtSfe^L. £0) 

jl— 1 (6 2 2)fc:«Ml/0*4 1 5 0t" 7 h^-f-^^fEj*§n.-&„ 
[0036] 

£C0*£fc, S*2(62 0>£H»fe«Hfr* a-1 (6 2 2)14, ffi* 1 «flBBK&=* a- 
2(6 1 4) 4 "3fcWV^«jyH(ttjS^tt>3&»3&»*)6-f, •etofttitTv^^Tw-f'-^* 

ess-^iitji^**^. -f=Sr*>^, £m^(6oo)tcMLTx^^-yy^MS'fff8 

[0037] 

07T\ S*7 1 0,72 0(4, 7 r -^f5*<0» ! 5r^-f , flBBBffitBW-SflNR 
fc R|i$t=£tt5 7 0 0 tess-rs . 
[0038] 

07 igffltt b , 1(7 10)11 "OCOffiSBBfl^f.a.— 7 12, 714 , 
5f§*2 (7 2 0)f4, — 3c7)ff^jlie^ A -7 2 2mW4. Sg*l (7 1 0)^«5fe)l 
fiW\a.-l(7 1 2X4, ft3fe)llIffi^i-2(7 1 4) fcifc^Tffi^ttJfclRffifcJfrfe, S*2 
(7 2 0)«OflBfeJ«fi^jL-l (7 2 2)(4, Sg*l (7 1 0 ) COflBfeWffi^ jl- 1 (7 1 2) t 
RtflKfcWffifcJfro. 8*1(7 1 0)i?)»fcJlIfi^A-l (7 1 2)(4, 10 0h'7 
-^fgttLT&D, S*l (7 1 O)0>«jfcJtffi*.a.-2(7 14)14. 3 0 0b' 7 W 
-*fc«ttl/0*4. ffl*2(7 2 0)^i$^IHfi^a.-l (722)11 3 0 0b-y 

[0039] 

ffi*7 1 0,72 0(4, Slffi«(7 0 0)(CfK)lt--g.7 : -^«MtiS5tJIIfi(crat-S'fffR 
tSr#tf^'>y7r-ftffi'[ffS7 3 0,7 3 2 £fsi*-r.g> . ttfo'h. **1 (7 1 0)(4, 
40 0t*7 htMJE-tST-'-^MtSBfeJlRM^ft-r^ jl— ISSB'fi 1 (Queue Identification 
:QID)t *>y 7r— «ffifflffB7 3 0$-, Mm 700 CfraM"^ . ;«A' 7 7 

r-#JBflHR7 3 0(4, flBfeWffll fc*HW4'r-**tf I l 0 0 fc'-y h-cfc 0 , flBHBffi 
2(C>rfJC5-ri.7 : -^i/() i '3 0 0b"-y YTfo&^m-f* S*2(720)ll 300b'-yb 

iznm-t&T-fmtMMmz^Q iDt£-&w<-y7T--\m i m&7 32*, mm 

H7 0 0(;f5it| 1 „ itL^<50S*7 1 0, 7 2 0l l z1ett&±VVy7+ J r*MfflL£im 
—Vi>iUi , 1117 0 0(4, «3fcJSft£#JtLT3B*7 1 0,7 20CXy-yi-'J y 
^l'JSffilS74 0, 7 42mm.~t&. ZLCOb^lZ. SiftJf 7 0 0(4, Jg* 1 (7 1 0)(C 
MLT(4, 1 0 0 b'-y ht£ifZft$tt& <T t *ft#^-4X^^*j«.-U ^^"t'JSffifg7 4 0 
fcfiSSU Sf5fc2(7 2 0)t=tfl/Ctt. 2 5 0b">yhfctt^KiH-r^«li:&itWI.X^ 
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=J*- U >^IiJS«fg 7 4 2 SrfSM-r^ . 
[0040] 

jg§n/cTFc^fflv>TEUDCH^aLTx-^2r(Eii-r.s.„ mjmmzL 
fztj^x. m^mm^jL-i a i 2)k#»lt^& i oot'.y h^x-^e^ix-s. 

{4^ a- 1 (7 2 2)(CfS«LTV*4 2 5 0 fc'-y btf>'T-*j&*fi383*U . i<0«t 3 (CS* 

1(710)^8*2(720)11 ffi^JUfi^ft^x-^Sr^teiS-ri. . 

[0041] 

08(4. *wb*># t L^mrnmizmffi^MAc- e u x^s^- y vwmwk 

08 £#HW*tff, U^^MflNS(Scheduling Controller) 8 0 014, !R% 
MMff (Configuration Control ler) 8 0 4 . flBfcJBfitaf A — ftJflf§5<PQ Controller) 8 0 

2. rvtf cwiRffls o 6x-mf£ztix^&« abbus* A-mwms, o 2 {4. s%jg 

(Ma- ®**f)HA>7r- MttfR8 1 0, 8l2£g(1-&<, ZW*>y7 
r-Ma-rffi!88 10,81 2(4. #flBfeHHti^A-t#«fC^5-r-^<!94Sr* 
H8t'(4, nM^ft&Ji-ffi^f fc^LT^-g.. #^#-^8 10i4, ft 

^)ilIfi^i-l^^^^ilT<-l>^''y7r-^cr-F'[f?g-C'J) l 9, #Mg##8 1 214, 
H5tJilIfi: d f^-n^^M^ftT<Svs'.y7r-^a-F«f|?T-fcS. flBfclBffi* 
a-M«8 0 2(4, ^§IJ^8 0 4A^^r^-ff$88 14^A73§tLS o ^co^fi- 
fiffg8 14(4. tiBfcHHfc* A-«IS5g'lffg(configurationin formation) X' fo ^ X . flBfe 

7r-M o- FfifffiS 10, 8 1 2 t gSW<7 yy-^A n— Flfi^feyilfitclW 
■TSQ I D**trAv7r-*0llflHl8 2 6i:*, EUDC H^flSP8 2 8 ^^rLTSlffi 

[0042] 

T F C]H#?3I58 06 (4. E-SCCH (Shared Control Channel for EUDCH) (0/S-thf ) 
£MLTX^ A -yy?'Mi§fflf88 2 0 #A7J £ £<0TFCaB?»8 0 6 

(4. ABfeieffl^jLHWftHss o 2frb®.ww&* 2.-izftt 7 r-tmmm8 1 6 

ATJSft. m<tSiJ»tl8 04HX^ya-'J >^lSli(configuration)'ttfg^A7JStt 
iOX^-^jL-Uy^^-fffg^, ffi5feJ«{4^A-0^)i{4-^TFCS(Transpor 
t Format Combination Set)%t'tf&£tl& . TF Cjgfj?gB8 0 6(4. ^''y7T-ft!tt 
$88 1 6bX?i?x.— Vy7 ! m%flm8 2 OJffl^tTFC^£t£. TFC(4, ffi5fc 

[0043] 

iOi&gStutTFC^ TFCjMfKSI58 0 6(4, E — D P D C H (Dedicated Physica 
1 Data Channel for EUDCH) iSfSgP 8 2 4 (Cfsiii"!. . E - D P D C HjI{IM8 2 4 (4. 
.TCOSfiLTtTFC^ffl^TEUDCHyt^-y hx'-^ ISSUES . ftff 2?&Se § fLTt T F 
C(4. E-D PC CH (Dedicated Physical Control Channel for EUDCH)3Sffg|38 2 2 (C 
tex.£>*U.. E-DPCCH3*lgg|J8 2 2(4. T F C JftPtPS* . EUDCH^ 

•y h^-^fcl^— 4fc, <IcDTFC(4. flt5fclBfilt^Jt-M«»8 0 2 
fc£;lS>;h.4. flKfelBtl^A-HW«»8 0 2(i, SflL^TFCSrfflVvC. if^flKOTffi 

[0044] 

09 (4. *m&&£ L^mmmim? mac - e uxjya- y >^m»s<oiw£ 

^St7n-f-r-ht'l)^. 
09 Sr#EfS-ri» t . Xf77S900 T\ X^Sol— U >^'§IJ»i§i4, flBtelWfr* a - 
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Xf-y7S9 0 0tIl. t 

[0045] 

r o- FflfflHcREt Ufc«fcWti£*r* A-WiFF fc £*t»^ ?7r -«J!Mff W 
[0046] 

>-^w^fif$ga*sm£*u^-£W4, xf7TS9 0 6cms ^^jl-uv^tms 

W«fi*»IS*i?f36»-3fc*&t:ii. X-r -y 7S 9 0 4 icflClflWS . 
[0047] 

iotC-TS, Xf77S9 0 8t. X^yi-'jy/iWi fcJ&SfLfcTF 

^tlBtTMAC-euPtJlli, RS^lBWffi^A— 3&»6M»WU/£f r — ^S*tfMA 
C-eu PDU(Protocol Data Unit) U iCO^Stl^MAC - e u PDU£ 

. E-DPDCHSraL-CfE^-f-S,, B 9 KtiBSKfrfttf. xjry A -'jy/M«ll 
^TFCJE-DPCCH&I LTfgjl L , SSESrtJfcv* 77r -ftJWffifcH 
^tiffgSrjKPrf So iWHSr$fL^N'-y7T-^«g'tff8(±, EUDCHS jlL/tg&S 

[0048] 

Ell 014, *56TO<iOjr4tv^liBBIBfc:fl!a, S^tfflK^MAC-euy^fU 

y^^k-rmT^ s„ no iz^rt x o . s*«mac - e u mm 1 o o o 

©MAC-euili 002 fcy W 7 rHjtUHBteauv^ . :^7r-«l 

[0049] 

HI li4, ^fSHJfcojffi L^HM^FJtJ;^T^"'y7r-«W«*^MAC-e u 
PDUCDffi^^-ria-CS>-?.o 01 ltStJ:^:, MAC-eu PDUli ^-/V— 
»*fc:3aftS*i4 MAC-euW-llOOt.Mn- FgP^fc^tri^S^M 
COMAC-e u SDU(Service Data Unit) 110 2 i;*»^fSj^§^|.. MAC-e u's 

v^'-i i ooiz&tti&mmiz. ne^OT**. 

[0050] 

A— y*H 9 ^"(Version Flag : VF)I1 MAC-eu PDU7*-?7 hW*— 

* J- - WWFF ( Q I D ) (4. MAC-eu SDU fllifca § tt^ffi^JWi^ a -OHKIff 

izM^—iryx^-^r (Transmission Sequence Number: TSN)tl B^MitL^zLtztf -o 
TMAC-eu SDU *W8ffit & j*#-f-T'£> ~? X , 5KyhM6tyb T 

S I D k(4, MAC-eu P D USrffij&^&MAC - e u SDUCOMS^O x 

SIOTAC-eu SDUm-^t-JRi-^MAC-d SDU^^JiL, 2£>yr-Ji 
I3h'7 h-CHMESn*. 
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N_k(l x#SOMAC-eu SDUl^CItlMAC-d PDU^IUSL 
F(Flag)«l Hzm^tt^b. 8<7>f-;^^MAC-e u P D UTft* <T t * 

fer P ayload)(4, * SKH^y T<50ffl*U 05«fcl«S£f A-ttSSrtSft*:^-?^:*; 
[0051] 

HI 2(4. ^BJoiftL^IIMffM^oM^OMAC-euX^^^-^WWit 

HI 2^#B§-T-g.h, 1 2 0 011 SS^KSWJ-WlgaiE status Analyzedr 

) 1 2 0 2 t U V-XfMfliiS 1 2 0 4 fc 3&»<3»iKS*L4 . JB£ttMft*f£& 120211 * 
*fiStfW*^4-feA««t:»&Si*UE#l, UE#2, UEfN0ys' 7 7?-ftlffiSi: 
f-v */HRJWf ffi 1210, 1212, 1214 £%m~tZ> . SSftlMIs 1 202IJ 
. #ffi*^'13£L£:MAC-e u P D UCOMAC - e u'v-y fo-kttlT^&Q&iM 

i$fi^f-^«i^igt^. S&Rftfttfttl 2 0 211 «-SKs(c*«-4'r-^*lt 

V V-*fM«& 1 2 0 4 . 
[0052] 

yy-xiMflfsi 204(1 ^*;MmtiffB. rv 

M&fflfflWl%Bfrt>N BAP (Node B Application Protocol) £SI tTffiffiS*!*:^— ^-y 
^Wi^^JSLT. £<0^fcW9 3T4ib^«*T--*I'-->*8a&*-4. TFCM 
4oT?£S£;£t£ 0 *flH5fcW"9^T4fbWn : «E-r-^t'-M4, **fr£=TFCfl!f8i 

220, 1 2 2 2^iil. E-SCCH^flSBl 2 2 4 , 1 2 2 6 £ tf" LXiffittZfem 
[0053] 

HI 3(4, ^WMcoMt L^mMBMlzmommmcOM AC - e uX^^a-^Ottft 

HI 3Sr#{S-r4 t . ^f'y7S13 00T, X^i/jz.— 5(4. Sfg^fe^^i^ jl— U 
>rW$g£^-tfMAC-e u PDU*SS^$tut^*>^spJBr^S. <I iDX^jt.- U 

yymmiz. #s*<da „ 7 r n - Ktws t 777 -nmmmizm-t&mm 
bz&t?, zmmmm. xy^j^-^y^mm^m^ixti^^zii, xf7/si 3 
0 2 tsgffrU y^'fffg^ft^^j&^^^tx-f 77s 130 ota 

[0054] 

4 SBT-E udc HfcRBtLfcSMIf-v . 
[0055] 

HI 4(4, 3WS^W»4 t^»6®ffi^3S*^MSfI«)^^«jt£*t-HT-*^ 0 

H 1 4 £#Hg-f"4 t . T^x^-^^ATJ^ft^Smfi^i, R F (Radio Frequency) g|I( 
RF Unit) 14 4 2 fceT^BffiWft^fcSHftSflfcttfc, fx;7>7'5 14 0 0 fcA* 

$ . f^7y77i4ooii Sft Lfc3£i£«a{fi#* . xr^yfy w?- v 
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s dl , n *m~>T7 1 xp^y? vy TiApjyfvyrztuzfe-mt* as£ 

i zati on) f jtiSM 1 4 0 2 (4 . £0>r4 -X^^U J^Sftifcte^tef-v 

— H (Channelization Code) C es £Slk . ^r^E^Sftjtft-f-^aflSB 1 4 0 

4W£3i-r-2.„ ■f-**/Hx#§*uiHi#ii.. aai»i4 04'caaisix>£«t:. fa-f 

4 y^'SEl 4 0 6t'fa-f> vrZtlh. E-SCCH«ttJgEl 4 08(4. •tS—t* 

y^sfutm-^fe^^^jL- >j y^mff **tftas^4 . ^«x^y a - u yywmm 

$fi(4. SB*(cW9ST^*utft«HFSTFCflMBi 4 1 Ofc-frtr. 

[0056] 

ft^F§TFC'|f#l 4 1 0(4. MAC-e uX^ A -U:x^0J»fs 14 1 2Cfex 
6*U>. MAC-eu^'a-yy/l«14 12lt fbfcfl^T F C fflftg 1 4 1 0 
Srffl^TTFCSr^-T^. iWTFCte. flBBBfifc* a- 1 4 2 2 , 1 4 2 4 (Cf#«L 

1422,1424(4. fflS(=»3r4«Jfeie{t*fio^ar< £ t-o^-tf-fX^M^L 

-'M O-h'ffllJMAC-e uX^.a.-7fftlffllSffl 4 1 2(CfKj*-rS<, MAC-e u 
*$r^*-?fW»»14 1214, tJSE»tSS*lfeTFC(CBW4flMB*, E-DPCCH 
14 14 . E - D P C C H£jj!<;#| 1 4 1 4 (4. ffiOMftflHRi: TFCi 

4 2 OT'f-\-^;HZ^(channelization) SiXJ^IC, ^fi-ffcgs 1 4 3 8fcfei. £>ix& . 
[0057] 

MAC-e u PDU£j£S14 2 8(4. 2 0C9«lifitaMr*-4. *^>— Ot4. MfSM 
AC-e uXl-iSx.-V>7fflW$9l 4 1 2 ft*:* a -fSBff fcA* 7 r-ft 

ffifiWB^. MAC-euM^-fcti«. 4fc, X^r^'^-yy^'MfPfffl 4 1 2^ 
6frai$:futTFC£fflWC. 2 14 24tftlLtV^f-^ 

CMAC-e u^-y^— &^ftf"l>^ fc"C, MAC-eu PDU^tttli. i«MA 
C-eu PDUil 3~f<f y^'g&14 3 0Tn-T^ y^Ztl. Is—h^v + yP&t 
1 4 3 2TV-hV-/^-y^$tLS <> CKJOU- bV-y^-y ^§^11-^(4. ^I)llg|5 14 3 
4-C^liS^X. fiSfStSl 4 3 6"Cf-r^3— HC„fci D^-V ^^(Channelization 
)§a§o ZcD-f-r*)]/^-'? i yfZixfzr-'-fli. ^fiflSIl 4 3 8(cgt $>tLf>. 
^^mm\A 3 8(4, fiKflBBl 4 2 0,1 43 6 j^^SfufcM^fc *^ 
^M^^mXcfh. iii^^M-ft§ix/iff^-(4. X? 1 4 4 0 (c4 >9 X? 5 
y^jy/3-HS dpch>11 fcJ: Dx^^v^Uy^'^iXTtaC. RFgpi 4 4 4"CRFfi 

[0058] 

Hi 5(4. *^B^$fit^ll^«(c#d**^comgffi!j#o«ii*^ia"efcs 

Nffltf>gfI*£B& 1540, 1542 £ft=o„ i ^Ti4. U E# 1 t=*f jE-$-Sge8» 1 5 

4 o eoiwtsteov vciKH-r* a o o£fas»*> i^^iMf^iifi^s - 1 «4m o * t 

[0059] 

ry-r^*»6eiJ9*ufe»tfi#i±. rfssi 5 3 8*«-caaeifWMi#fc:3aiis#ifc 

at, fx^7y^5 15 1 8£7JjS*i.£. rx?7y75 l 5 l 8(4. 

y^y-f^fttzmmt. mfcWJgs l 5 2 0 , l 5 2 2(CfK;i6ilTE-DPCCHfI-f-i; 
E - D P D C HMt Cf -v ^g^SflS , ifflgfMffl 5 2 2tf +^3-HC ec t 
4 "3 f-**/HX#S?*lfcE- D P C C Hff^-(4. «PgB 1 5 2 4 TftJIS*ifc«fc, 7*3 
-TV y^gPl 5 2 6Tf3-f^ ^3*1.*. RWC, fH«HfffBfftfflffil 5 2 7(4. r 
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yaffil 5 2 6Tf3-f-f y/Sifl^f-^i^. E UDC H^-^SrSff-f 

[0060] 

3SS£tM*l 5 2 0-Cf-V*^3-HC e tJ:"3a!l£KS*lfeE-DPDCHia. fSWl^ 
1 5 2 8T\ $iJ»»fg«ajgB 1 5 2 ycSKfiSfutSBWUflifc: «t OfSISSix. hfv 
v^-y^gpi 5 3 OfcJ: O^v-f-y^Sfutafefc:, fn-f-f v^'SPl 5 3 2tf3- 

[0061] 

MAC-eu^. y y-^aigPl 5 34Ji\ f y^gfll 5 3 2*»i9fc£S>*lfcM 

AC-eu PDUt\7 <7 7r -ttffi'lf ffi t o- K rt^T — ? £ 

MAC-e u^-y^— ^ajgBl 53411 MAC-e u^7^-^i-i3lff V 
>yT(QID map)^OT'£Wt£^TUiXif. MAC-e u^7^#*iltV^^'7 
7T-«SRffiBl 5 1 6§r^iajLTMAC-e 1 5 HWsltS. C\cr> 

M'.y^r-mi'lffgl 5 1 6(i, 'J>-%<bi, — ^>co^a— mm^t yr-^ u—V 
Hmbfr$>W&%tLl>. £?Z. MAC-eu^7/-MS1 534{l MAC-eu\ 
•y WAC-eu S D U *4HB U Zti*> *±.®mm<mmV * -y 
7 y — (Reordering Buffer) (la^^rf) £fra*t"£ „ ift^^SS^^'y 7 T — te. RN 
CP«JfcffiBU ffcfe«<OflBfe)«ffl^a-fc»KtT, SflSit-SMAC-e u S 

D U £ *tL$>0>&£k>'—jryz3HHT S N) t= tJtJ&^T^J-t-S . 
[0062] 

MAC-eu^iry'a-7 15 1 4{i. A' 7 7?- ^ffifgl 5 1 6 hflfieD-X^A — 
'jy/fllfi*fflV^. #S*cO^OS^fr^TFC'ff?gl 5 1 2t£l*tU £<9g*ft 
^TFCfffgl 5 1 2£E-SCCH#2)&£!1 5 1 OfcHSSf*. i«*^;lt§TFC{± 

Ztl&, E-SCCH4^|l 5 1 Ofi, frtaft^l^TFCfflfg^t-SX^^A-'J 

iOa-f-f y^Sfu ^HSfll 5 0 6tcJ; >3^il£ixS 0 ^IHMl 5 0 6tzi 9£SI§ 

^1 5 0 2 fee*. 6*1.4. Z.<nfrv*iV%&%1xfc£&\$^ 5 0 

0T"X^7>-7''y>'^n-r--S dl , n ti *)X??yfV yy^fltdikiZ, R Fgp 15 3 

[0063] 

[Hffi^ffim^iiBj!] 

[0064] 

[hia] a6fft©M»^^>'*jt-y yy£miL%:^tSy&<7)mmi<r)±t) >j y?mmm<r> 

[hib] sffi^Mw^^^jt-u y7zmm-t&m&<mmmco±v) u y^aaawBosE 

[H3] ±o y>w 7 hfEM^Mf^s^*^ffiffl*ffi*tsiffiSP^MSfi$ns 
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METHOD AND APPARATUS FOR SCHEDULING ASSIGNMENT OF 
UPLINK PACKET TRANSMISSION IN MOBILE 
TELECOMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a mobile telecommunication system, and 
more particularly to a method and an apparatus for efficiently transceiving 
scheduling assignment information for transmitting packet data through an uplink 
(UL). 

2. Description of the Related Art 

An asynchronous Wideband Code Division Multiple Access (hereinafter, 
referred to as a WCDMA) communication system employs an Enhanced Uplink 
Dedicated Channel (hereinafter, referred to as an EUDCH or E-DCH) in order to 
support a high speed packet data service through an uplink. The EUDCH is a 
channel proposed to improve the performance of a packet transmission in an 
uplink communication in an asynchronous code division multiple access 
communication system. The EUDCH-related technology includes new 
technologies for a more reduced Transmission Time Interval (TTI) together with 
the Adaptive Modulation and Coding (AMC) method and the Hybrid Automatic 
Retransmission Request (HARQ) method already used in a High Speed 
Downlink packet access (HSDPA). Further, a Node B control scheduling of an 
uplink channel is used. The Node B control scheduling for the uplink is very 
different from a scheduling for a downlink. 

Since uplink signals transmitted from a plurality of user equipments 
(hereinafter, referred to as UEs) do not maintain orthogonality between the 
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uplink signals, the uplink signals function as interference signals between 
themselves. Therefore, as the number of uplink signals received in the Node B 
increase, the number of interference signals for uplink signals transmitted from a 
specific UE also increases. Accordingly, as the number of the interference 
signals with respect to the uplink signals transmitted from the specific UE 
increases, the reception performance of the Node B is reduced. In order to 
overcome such a problem, uplink transmission power may be increased. 
However, an uplink signal having increased transmission power also functions as 
an interference signal with respect to another signal. Accordingly, the Node B 
limits the number of a receivable uplink signals while ensuring its own reception 
performance. Equation (1) represents the number of the receivable uplink 
signal while the reception performance of the Node B is ensured, 

ROT=^ (1) 

K 

In Equation (1), Io represents an entire reception wideband power 
spectral density of the Node B and N 0 represents a thermal noise power spectral 
density of the Node B. Accordingly, the ROT is a radio resource capable of 
being assigned by the Node B for the EUDCH packet data service in an uplink. 

FIGs. 1A and IB show variations of an uplink radio resource assigned by 
a Node B, As shown in FIGs. lAand IB, the uplink radio resource assigned by 
the Node B is obtained by the sum of inter-cell interference (hereinafter, referred 
to as an ICI), voice traffic, and EUDCH packet traffic. 

FIG. 1 A shows variation of the total ROT when Node B scheduling is not 
used. Since scheduling is not performed for the EUDCH packet traffic, the total 
ROT grows larger than a target ROT when a plurality of UEs transmit the packet 
data at a high data rate at the same time. Herein, the reception performance of 
the uplink signal is reduced. 

FIG. IB shows variation of the total ROT when Node B scheduling is 
used, thereby preventing the multiple UEs from transmitting the packet data at a 
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high data rate at the same time. That is, the Node B scheduling enables a high 
data rate to be permitted to a specific UE and a low data rate to be permitted to 
other UEs, thereby preventing the total ROT from exceeding the target ROT. 
Accordingly, Node B scheduling can always maintain constant reception 
performance. 

The Node B notifies each UE of information regarding whether or not 
EUDCH data can be transmitted by means of a request data rate of UEs using the 
EUDCH or channel status information representing transmission quality of an 
uplink. Also, the Node B adjusts the EUDCH data rate. Further, in order to 
improve the performance of a mobile communication system, the Node B 
scheduling assigns the data rate to the UEs so that the total ROT of the Node B 
does not exceed the target ROT For example, the Node B may assign a low 
data rate to a UE in a position remote from the Node B and a high data rate to a 
UE in a position near to the Node B, 

FIG 2 is a view illustrating a basic concept regarding circumstances in 
which a Node B scheduling is used in an EUDCH. In FIG 2, Node B 200 
supports the EUDCH and reference numerals 210, 212, 214, and 216 represent 
UEs transmitting the EUDCH. When a data rate of a certain UE increases, 
reception power received in the Node B 200 from the UE increases. 
Accordingly, a ROT of the UE occupies a large portion of the total ROT In 
contrast, when a data rate of another UE is reduced, reception power received in 
the Node B 200 from another UE is reduced. Accordingly, a ROT of another 
UE occupies a small portion of the total ROT The Node B 200 performs the 
Node B scheduling for the EUDCH packet data in consideration of the relation 
between the data rates and a radio resource requested by the UEs 210, 212, 214, 
and 216. 

In FIG 2, the UEs 210, 212, 214, and 216 transmit the packet data with 
different uplink transmission powers from each other according to the distance 
between the Node B 200 and the UEs 210, 212, 214, and 216. UE 210, in the 
furthest position from the Node B 200, transmits the packet data with the highest 
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transmission power 220 of an uplink channel. In contrast, UE 214, in the 
nearest position to the Node B 200, transmits the packet data with the lowest 
transmission power 224 of an uplink channel. In order to improve the 
performance of a mobile communication system while maintaining the total ROT 
and reducing an ICI for another cell, the Node B performs scheduling so that the 
transmission power intensity of the uplink channel is inversely proportional to 
the data rate, thereby assigning a relatively lower data rate to the UE 210 having 
the highest transmission power of an uplink channel and a relatively higher data 
rate to the UE 214 having the lowest transmission power of an uplink channel. 

FIG. 3 is a flow diagram illustrating a basic transmission/reception 
procedure between a UE 302 transmitting an EUDCH and a Node B 301 
including the UE 302. 

In step 303, a setup of an EUDCH is accomplished between the Node B 
301 and the UE 302. The setup step includes a transmission step of messages 
through a dedicated transport channel. When the EUDCH setup is 
accomplished, the UE 302 informs the Node B 301 of scheduling information at 
step 304. The scheduling information may include UE transmission power 
information enabling uplink channel information to be understood, extra 
information of transmission power capable of being transmitted by a UE, and the 
amount of data stored in a buffer of a UE that must be transmitted. 

In step 311, the Node B 301 monitors the scheduling information of the 
UE 302 and schedules the UE 302. When the Node B 301 determines to permit 
an uplink data transmission to the UE 302 in step 311, the Node B 301 transmits 
scheduling assignment information containing an assigned data rate and a 
transmission timing to the UE 302 in step 305. In step 312, the UE 302 
determines a Transport Format (TF) such as a data rate for a EUDCH 
transmission based on the scheduling assignment information and chooses a 
Transport Format Resource Indicator (TFRI) indicating the TF. In step 307, the 
UE 302 transmits EUDCH data by means of the TFRI. Further, the TFRI, 
which is related information representing the TF of the EUDCH data, is 
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transmitted to the Node B 301 in step 306 together with the EUDCH data. In 
step 313, the Node B 301 determines whether or not an error exists in the TFRI 
and the EUDCH data. As a result of the determination, when the error exists in 
at least one of the TFRI and the EUDCH data, the Node B 301 transmits an 
NACK to the UE 302 through an ACK/NACK channel, in step 308. In contrast, 
when any error does not exist in the TFRI and the EUDCH data, the Node B 301 
transmits an ACK to the UE 302 through an ACK/NACK channel, in step 308. 

The Node B 301 decides a data rate to be assigned to a UE on the basis 
of the scheduling information* Herein, the Node B 301 assigns a proper data 
rate and transmission timing to multiple UEs using an EUDCH. Further, in the 
scheduling, the Node B 301 assigns a resource to each UE in order to prevent a 
ROT value of an uplink from exceeding a target ROT value. Herein, the Node 
B 301 assigns many resources to a UE having a good channel condition in order 
to improve the entire performance of a system. 

FIG. 4 is a view showing the types of data transmitted from a UE to a 
Node B for an uplink packet data service. 

As shown in FIG. 4, a UE 400 can transmit voice and image traffic, 
packet data, data regarding a game, etc., to a Node B 402 through an EUDCH. 
The data transmitted from the UE as described above requires different quality of 
service (QoS) according to the types of the data. Accordingly, it is necessary to 
provide a method by which the Node B 402 performs a scheduling and assigns a 
radio resource according to quality of service required by data to be transmitted 
from a UE. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has been made to solve the above- 
mentioned problems occurring in the prior art, and it is an object of the present 
invention is to provide a method and an apparatus for assigning a radio resource 
according to quality of service required by data to be transmitted. 
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It is another object of the present invention is to provide a method and an 
apparatus for assigning many radio resources with respect to data requesting high 
quality of service and a few radio resources with respect to data requesting low 
quality of service. 

It is further object of the present invention is to provide a method and an 
apparatus for efficiently using a radio resource of a mobile communication 
system by assigning radio resources different from each other according to 
quality of service. 

In order to accomplish the aforementioned objects, according to one 
aspect of the present invention, there is provided a method for reporting status of 
a buffer storing packet data to be transmitted by a user equipment for a 
scheduling assignment of an uplink packet data service in a mobile 
communication system supporting the uplink packet data service, the method 
including storing packet data having a priority corresponding to a plurality of 
priority queues having inherent priorities and relating to at least one service; and 
transmitting buffer status information containing queue identifiers of the priority 
queues and buffer payload information representing an amount of the packet data 
stored in the priority queues. 

In order to accomplish the aforementioned objects, according to another 
aspect of the present invention, there is provided a method which enables a user 
equipment to report scheduling information for a scheduling assignment of an 
uplink packet data service in a mobile communication system supporting the 
uplink packet data service, the method including generating a protocol data unit 
including a header part and a payload part for the uplink packet data service; and 
inserting the scheduling information into the header part, inserting packet data 
for the uplink packet data service into the payload part, and transmitting the 
protocol data unit* 

In order to accomplish the aforementioned objects, according to a further 
aspect of the present invention, there is provided an apparatus for reporting status 
of a buffer storing packet data to be transmitted by a user equipment for a 
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scheduling assignment of an uplink packet data service in a mobile 
communication system supporting the uplink packet data service, the apparatus 
including a plurality of priority queues having same priorities, for storing packet 
data relating to at least one service; a scheduling controller for generating buffer 
status information containing queue identifiers of the priority queues and buffer 
pay load information representing an amount of the packet data stored in the 
priority queues; and a transmission unit for transmitting the buffer status 
information. 

In order to accomplish the aforementioned objects, according to still 
another aspect of the present invention, there is provided an apparatus which 
enables a user equipment to report scheduling information for a scheduling 
assignment of an uplink packet data service in a mobile communication system 
supporting the uplink packet data service, the apparatus including a plurality of 
priority queues having same priorities, for storing packet data relating to at least 
one service; and a protocol data unit generator for generating a protocol data unit 
containing a header part and a payload part for the uplink packet data service, 
receiving packet data outputted from the priority queues, inserting the scheduling 
information into the header part, inserting packet data into the payload part, and 
transmitting the protocol data unit. 

In order to accomplish the aforementioned objects, according to yet a 
further aspect of the present, there is provided a Node B for scheduling an uplink 
packet data service from a user equipment in a mobile communication system, 
the Node B including a reception unit for a protocol data unit containing a header 
part and a payload part for the uplink packet data service; a header detection unit 
for detecting scheduling information for the uplink packet data service from the 
header part of the protocol data unit and detecting packet data from the payload 
part of the protocol data unit; a scheduler for generating scheduling assignment 
information for the uplink packet data service according to the scheduling 
information; and a transmission unit for transmitting the scheduling assignment 
information to the user equipment. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present 
invention will be more apparent from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1A is a view showing variations of an uplink radio resource of a 

Node B when a Node B control scheduling is not used; 

FIG. IB is a view showing variations of an uplink radio resource of a 
Node B when a Node B control scheduling is used; 

FIG. 2 is a view illustrating a UE and a Node B performing uplink packet 
transmission; 

FIG. 3 is a view showing information exchanged between a UE and a 
Node B in order to perform uplink packet transmission; 

FIG. 4 is a view showing the types of data transmitted from a UE to a 
Node B for an uplink packet data service; 

FIG. 5 is a view showing a structure of a logical layer of a UE according 
to a preferred embodiment of the present invention; 

FIG. 6 is a view illustrating transmission/reception of scheduling 
assignment information between a UE and a Node B according to one 
embodiment of the present invention; 

FIG. 7 is a view illustrating transmission/reception of scheduling 
assignment information between a UE and a Node B according to another 
embodiment of the present invention; 

FIG. 8 is a view showing a structure of a logical layer of a UE according 
to a preferred embodiment of the present invention; 

FIG 9 is a flowchart illustrating an operation performed in a structure of 
a logical layer of a UE according to a preferred embodiment of the present 
invention; 

FIG. 10 is a view illustrating an operation by which buffer status 
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information is transmitted from a logical layer of a UE to a logical layer of a 
Node B according to a preferred embodiment of the present invention; 

FIG. 11 is a view showing a structure of an EUDCH transmitting a buffer 
status information of a UE according to a preferred embodiment of the present 
invention; 

FIG. 12 is a view showing a structure of a logical layer of a Node B 
according to a preferred embodiment of the present invention; 

FIG. 13 is a flowchart showing an operation performed in a structure of a 
logical layer of a Node B according to a preferred embodiment of the present 
invention; 

FIG 14 is a block diagram illustrating a transmission/reception operation 
performed by a UE according to a preferred embodiment of the present 
invention; and 

FIG 15 is a block diagram illustrating a transmission/reception operation 
performed by a Node B according to a preferred embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, a preferred embodiment according to the present invention 
will be described with reference to the accompanying drawings. In the 
following description of the present invention, a detailed description of known 
functions and configurations incorporated herein will be omitted when it may 
make the subject matter of the present invention unclear. 

A Universal Mobile Telecommunication Service (hereinafter, referred to 
as a UMTS), one of the 3 rd Generation Partnership Project (3GPP) mobile 
communication services, is based on a communication standard of a Global 
System for Mobile Communication (hereinafter, referred to as a GSM) and a 
General Packet Radio Service (GPRS) employs a wideband CDMA technology, 
in contrast to the GSM employing a Time Division Multiple Access (TDMA). 
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A UMTS Terrestrial Radio Access Network (hereinafter, referred to as a 
UTRAN) includes Node Bs containing a plurality of cells and a Radio Network 
Controller (hereinafter, referred to as a RNC) managing radio resources of the 
Node Bs. 

An interface between a UE and a RNC is called an Uu interface and is 
classified as a control plane for exchanging control and signaling signals and a 
user plane for transmitting data traffic. The control plane includes a radio 
resource control (RRC) layer, a radio link control (RLC) layer, a media access 
control (MAC) layer, and a physical (hereinafter, referred to as a PHY) layer. 
Further, the user plane includes a packet data control protocol (PDCP) layer, an 
RLC layer, a MAC layer, and a PHY layer. Herein, the PHY layer is located in 
each cell and the layers between a MAC layer and a RRC layer are located in a 
RNC. 

Particularly, a portion related to a user plane in a MAC layer is called a 
MAC-d and a portion related to a control plane is called a MAC-c. User data to 
be transmitted through a dedicated transport channel is generated into a 
transmission block having a desired size through a MAC-d layer When the 
user data is transmitted through an EUDCH, the transmission block passes 
through a MAC-eu portion in the MAC layer. A MAC-eu layer performs a 
process a Node B control scheduling, HARQ, etc., for an EUDCH before 
transmitting data sent from a MAC-d layer to a PHY layer 

FIG. 5 is a view showing a structure of a MAC-eu layer of a UE 
transmitting an EUDCH according to a preferred embodiment of the present 
invention. 

The MAC-eu layer 500 of the UE includes a priority queue distributor 
502 and a priority queues (PQs) 504, and receives data to be transmitted to a 
Node B from a MAC-d layer 518. The received data is sent to the priority 
queue distributor 502 of the MAC-eu layer 500. The priority queue distributor 
502 determines a priority for the received data and buffers the data in a priority 
queue, which corresponds to the determined priority, from among the priority 
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queues 504. 

The priority queues 504 are used in storing data according to a priority of 
a service to be provided and have inherent queue identifiers (hereinafter, referred 
to as QIDs) respectively. That is, each of the priority queues 504 is related to at 
least one service and stores data having different priorities. FIG. 5 shows two 
priority queues 504, but the number of the priority queues 504 is randomly 
determined by a MAC control signal 516 according to the type and number of 
services being provided. That is, when a priority for data to be transmitted to 
the Node B is classified as multiple steps, the number of the priority queues 504 
increases. The priority is determined according to a transmission time point 
(i.e., required delay) at which data is to be transmitted to the Node B. That is, 
data which must be transmitted to the Node B within a rapid time period has a 
high priority, and data which does not have the necessity of being transmitted to 
the Node B within a rapid time period has a low priority. 

The priority queue distributor 502 determines a priority for the received 
data and sends the data to one of the priority queues 504 according to the 
determined priority. In this way, data having the same priority is sent to the 
same priority queue. The priority queues 504 store the received data before a 
resource is assigned by the scheduling of the Node B. 

In order to request a scheduling assignment from the Node B, the MAC- 
eu layer 500 transmits scheduling information, which contain a buffer status 
representing the amount of the data stored in the priority queues 504 and a 
channel status representing the transmission quality of an uplink, through an 
EUDCH related uplink 510. When the Node B transmits scheduling assignment 
information to the UE through an EUDCH related downlink 514, a Transport 
format combination (hereinafter, referred to as a TFC) selection part 508 
determines a TFC by means of the scheduling assignment information, reads the 
data from the priority queues 504 by means of the determined TFC, and transmits 
the read data through an EUDCH 512. Herein, the UE first transmits data 
having a high priority stored in the priority queues 504. Therefore, a 
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transmission time can be differently designated according to the priority. 
Meanwhile, an HARQ entity 506 interprets an ACK/NACK received through the 
related downlink 514 with respect to the transmitted data, discards data stored in 
a corresponding priority queue when an ACK is received, and retransmits data 
stored in a corresponding priority queue when an NACK is received. 

FIG. 6 is a view illustrating an operation by which two UEs request a 
scheduling assignment to a Node B according to one embodiment of the present 
invention. 

In FIG* 6, the UE 610 includes two priority queues 612 and 614 and the 
UE 620 includes one priority queue 622. The priority queue 612 of the UE 610 
has a priority higher than that of the priority queue 614, and the priority queue 
622 of the UE 620 has the same priority as that of the priority queue 612 of the 
UE 610. The priority queue 612 of the UE 610 stores 100 bits of data, the 
priority queue 614 of the UE 610 stores 300 bits of data, and the priority queue 
622 of the UE 620 stores 300 bits of data. The Node B 600 has a radio resource 
capable of receiving only 450 bits of data. 

Referring to FIG. 6, the UEs 610 and 620 transmit buffer status 
information 630 and 632 representing the amount of data to be transmitted to the 
Node B 600. That is, the UE 610 transmits the buffer status information 630 
corresponding to 400 bits to the Node B 600, and the UE 620 transmits the buffer 
status information 632 corresponding to 300 bits to the Node B 600. Herein, 
when uplink channel conditions of the UEs 610 and 620 are identical to each 
other, the Node B 600 transmits scheduling assignment information 640, which 
enables only 200 bits to be transmitted, to the UE 610, and scheduling 
assignment information 642, which enables only 150 bits to be transmitted, to the 
UE 620. 

The UE 610 determines a TFC by means of the scheduling assignment 
information 640, transmits data through an EUDCH by means of the determined 
TFC. That is, according to a priority, 100 bits of data on standby in the priority 
queue 612 are first transmitted, and then 100 bits of data on standby in the 
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priority queue 614 are transmitted. The UE 620 also determines a TFC by 
means of the scheduling assignment information 642, transmits data through an 
EUDCH by means of the determined TFC. That is, 150 bits of data on standby 
in the priority queue 622 are transmitted. 

Herein, although the priority queue 612 of the UE 620 has a priority 
higher than that of the priority queue 614 of the UE 610, all data in the standby 
state are not transmitted. That is, when there exists one UE requesting the 
scheduling assignment information to the Node B 600, data in the standby state 
are transmitted according to priority. However, when there exists two or more 
UEs requesting the scheduling assignment information to the Node B 600, there 
occurs a problem in that data having a higher priority are transmitted later than 
data having a low priority. 

FIG. 7 is a view illustrating a preferred embodiment of the present 
invention for solving the problem in FIG 6. In FIG 7, UEs 710 and 720 
transmit not only the amount of data but also information on a priority to a Node 
B 700 at the same time. 

Referring to FIG 7, the UE 710 includes two priority queues 712 and 
714 and the UE 720 includes one priority queue 722. The priority queue 712 of 
the UE 710 has a priority higher than that of the priority queue 714, and the 
priority queue 722 of the UE 720 has the same priority as that of the priority 
queue 712 of the UE 710. The priority queue 712 of the UE 710 stores 100 bits 
of data, the priority queue 714 of the UE 710 stores 300 bits of data, and the 
priority queue 722 of the UE 720 stores 300 bits of data. 

The UEs 710 and 720 transmit buffer status information 730 and 732 
containing the amount of data to be transmitted and information on a priority to 
the Node B 700. That is, the UE 710 transmits the buffer status information 730 
containing the amount of data corresponding to 400 bits and a QID representing a 
priority to the Node B 700. That is, the buffer status information 730 signifies 
that the amount of data corresponding to a Priority 1 is 100 bits and the amount 
of data corresponding to a Priority 2 is 300 bits. Further, the UE 720 transmit 
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the buffer status information 732 containing the amount of data corresponding to 
300 bits and a QID representing a priority to the Node B 700. Herein, when 
uplink channel conditions of the UEs 710 and 720 are identical to each other, the 
Node B 700 transmits scheduling assignment information 740 and 742 to the 
UEs 710 and 720 in consideration of the priority. That is, the Node B 700 
transmits scheduling assignment information 740, which enables only 100 bits to 
be transmitted, to the UE 710, and scheduling assignment information 742, 
which enables only 250 bits to be transmitted, to the UE 720. 

The UE 710 determines a TFC by means of the scheduling assignment 
information 740, transmits data through an EUDCH by means of the determined 
TFC. That is, 100 bits of data on standby in the priority queue 712 are 
transmitted according to priority. The UE 720 also determines a TFC by means 
of the scheduling assignment information 742, transmits data through an EUDCH 
by means of the determined TFC. That is, 250 bits of data on standby in the 
priority queue 722 are transmitted. In this way, the UEs 710 and 720 can first 
transmit data having a high priority. 

FIG. 8 is a view showing a structure of a MAC-eu scheduling controller 
of a UE according to a preferred embodiment of the present invention. 

Referring to FIG. 8, the scheduling controller 800 includes a 
configuration controller 804, a priority queue (PQ) controller 802, and a TFC 
selector 806. The priority queue controller 802 receives buffer payload 
information 810 and 812 from priority queues, and the buffer payload 
information 810 and 812 represent the amount of data on standby in each priority 
queue. In FIG 8, it is assumed that N number of priority queues exist. The 
buffer payload information 810 represents buffer payload information sent from a 
priority queue 1 and the buffer payload information 812 represents buffer 
payload information sent from a priority queue n. Further, the priority queue 
controller 802 receives queue information 814 from the configuration controller 
804. Herein, the queue information 814 is configuration information of priority 
queues, and it is related to the sizes and the number of memories of priority 
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queues. 

The priority queue controller 802 transmits a buffer status information 
826 containing a QID regarding a priority of a corresponding buffer payload 
information 810 and 812 to the Node B through an EUDCH tx part 828. 

The TFC selector 806 receives scheduling assignment information 820 
through a shared control channel for EUDCH (E-SCCH), a buffer status 
information 816 about priority queues from the priority queue controller 802, and 
scheduling configuration information from the configuration controller 804, 
The scheduling configuration information contains priorities of priority queues, 
transport format combination set, etc. The TFC selector 806 determines a TFC 
by means of the buffer status information 816 and the scheduling assignment 
information 820. The TFC is determined so that data stored in a priority queue 
having a high priority is first transmitted. 

The TFC selector 806 transmits the determined TFC to a dedicated 
physical data channel for EUDCH (hereinafter, referred to as a E-DPDCH) tx 
part 824. The E-DPDCH tx part 824 transmits EUDCH packet data by means 
of the received TFC. Herein, the determined TFC is transmitted to a dedicated 
physical control channel for EUDCH (hereinafter, referred to as a E-DPCCH) tx 
part 822. The E-DPCCH tx part 822 transmits control information containing 
the TFC together with the EUDCH packet data at the same time point. Also, 
the TFC is transmitted to the priority queue controller 802 over a scheduling 
information 818, The priority queue controller 802 understands by means of the 
TFC the priority queue in which transmitted data has been in a standby state by 
means of the TFC, and renews the buffer status of the priority queues. 

FIG. 9 is a flowchart illustrating an operation of a MAC-eu scheduling 
controller according to a preferred embodiment of the present invention. 

Referring to FIG. 9, in step 900, the scheduling controller determines 
whether or not new data has arrived at priority queues by buffer payload 
information sent from priority queues. Further, the scheduling controller 
determines a priority queue from which the buffer payload information has been 
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transmitted, thereby understanding the amount and priority of data transmitted to 
the priority queues. When the new data has arrived at the priority queues, step 
902 is performed, In contrast, when the new data has not arrived at the priority 
queues, the process returns to step 900. 

In step 902, the scheduling controller transmits buffer status information 
containing the buffer pay load information and buffer status information 
containing a QID representing a priority relating to the buffer pay load 
information to a Node B. 

In step 904, the scheduling controller determines whether or not 
scheduling assignment information is received from the Node B. The 
scheduling assignment information contains information on a maximum data rate 
capable of being used by a UE and a permission timing. From the result of the 
determination, when the scheduling assignment information has been received 
from the Node B, step 906 is performed. In contrast, when the scheduling 
assignment information has not been received from the Node B, the process 
returns to step 904. 

In step 906, the scheduling controller determines a TFC within a data 
rate assigned by the scheduling assignment information. In determining the 
TFC, the scheduling controller enables data having a high priority to be first 
transmitted in consideration of the priority of the data transmitted to the priority 
queues. In step 908, the scheduling controller controls the data transmitted to 
the priority queues to be transmitted by means of the determined TFC. The 
MAC-eu layer generates a MAC-eu protocol data unit (PDU) containing data 
read from a corresponding priority queue by the control command of the 
scheduling controller, and transmits the generated MAC-eu PDU through the E- 
DPDCH. Further, the scheduling controller transmits the determined TFC 
through the E-DPCCH, and renews information on the changed buffer status. 
The renewed buffer status is transmitted through an EUDCH. 

FIG 10 is a view illustrating a MAC-eu signaling between a UE and a 
Node B according to a preferred embodiment of the present invention. As 
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shown in FIG. 10, the MAC-eu layer 1000 of the UE transmits a buffer status 
message to the MAC-eu layer 1002 of the Node B. The buffer status 
information contains a QID and a buffer payload of a priority queue as described 
above. 

FIG* 11 is a view showing a construction of a MAC-eu PDU containing 
buffer status information according to a preferred embodiment of the present 
invention. As shown in FIG. 11, the MAC-eu PDU includes a MAC-eu header 
1100 contained in a header part and a plurality of MAC-eu service data units 
1102 (SDUs) contained in a payload part. Information contained in the MAC- 
eu header 1100 is as follows: 

Aversion flag (VF) representing the version of a MAC-eu PDU format, 

A QID identifying of a priority queue from which a MAC-eu SDU is 
outputted, constructed of 3 bits. 

A transmission sequence number (TSN) for realigning a MAC-eu SDU 
according to a priority, constructed of 5 to 6 bits. 

An SID_k representing the size of MAC-d SDUs belonging to an x th 
MAC-eu SDU set from among the sets of the MAC-d SDUs constituting a MAC- 
eu PDU, constructed of 2 to 3 bits. 

An N_k representing the number of MAC-d PDUs belonging to a MAC- 
eu SDU set, constructed of 7 bits. 

A flag (F). When flag (F) is set to 1, the next field is a MAC-eu PDU. 
When F (flag) is set to 0, the next field is an SID. 

A QID map representing an identifier of a priority queue in which data 
exists, and a bit number is assigned foT as many as the number of priority queues. 
A numeral 1 represents existence of data and a numeral 0 represents absence of 
data. 

A buffer payload represents the size of data stored in priority queues in 
which the value of the QID map is 1, and a bit number according to the length of 
the QID map is assigned. 

FIG. 12 is a view showing a structure of a MAC-eu scheduler of a Node 
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B according to a preferred embodiment of the present invention. 

Referring to FIG. 12, the scheduler 1200 includes a UE status analyzer 
1202 and a resource controller 1204. The UE status analyzer 1202 receives 
buffer status messages and channel status messages 1210, 1212, and 1214 of UEs 
UE#1 to UE#N located in a cell area managed by the Node B. The UE status 
analyzer 1202 receives buffer status information according to a priority queue 
contained in a MAC-eu header of a MAC-eu PDU transmitted from each UE and 
estimates the amount of data stored in a priority queue of each UE, Further, the 
UE status analyzer 1202 transmits an estimated value for the amount of data in 
each UE to the resource controller 1204. 

The resource controller 1204 calculates an ROT to be assigned to a 
specific UE in consideration of the estimated value for the amount of data in each 
UE, the channel status, and a target ROT provided from an RNC through a Node 
B application protocol (NBAP), and determines a maximum allowed data rate to 
be assigned to the UE in consideration of the priorities of the priority queues of 
the UE. Further, when the TFC is determined, the size of data which can be 
transmitted from the UE and an offset of transmission power are determined 
according to the TFC. The maximum allowed data rate to be assigned to the UE 
is contained in maximum allowed TFC information 1220 and 1222 and then 
transmitted to the UE by E-SCCH tx parts 1224 and 1226. 

FIG. 13 is a flowchart showing an operation of a MAC-eu scheduler of a 
Node B according to a preferred embodiment of the present invention. 

Referring to FIG. 13, in step 1300, the scheduler determines whether or 
not a MAC-eu PDU containing scheduling information has been received from a 
UE. The scheduling information contains buffer payload information of each 
UE and information on a priority of each buffer. From the result of the 
determination, when the scheduling information has been received, step 1302 is 
performed. In contrast, when the scheduling information has not been received, 
the process returns to step 1300. 

In step 1302, the scheduler determines a maximum allowed data rate to 
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be assigned to the UE on the basis of the buffer status information and the 
channel status information received from the UE. The maximum allowed data 
rate is determined in consideration of the target ROT provided from the RNC and 
a priority of data to be transmitted by the UE. Further, the maximum allowed 
data rate is transmitted to the UE through a control channel relating to an 
EUDCH in step 1304. 

FIG 14 is a block diagram illustrating an apparatus for performing a 
transmission/reception operation by a UE according to a preferred embodiment 
of the present invention. First, an operation of a reception side receiving 
scheduling assignment information will be described. 

Referring to FIG. 14, a signal received in an antenna passes through a 
radio frequency (RF) unit 1442, is converted into a baseband signal, and then is 
inputted to a descrambler 1400. The descrambler 1400 descrambles the 
baseband signal by a scrambling code S dUl . The descrambled signal is sent to a 
despreader 1402. In order to perform dechannelization for the descrambled 
signal, the despreader 1402 multiplies the descrambled signal by a channelization 
code C^, and sends the dechannelized signal to a demodulation unit 1404. The 
dechannelized signal is demodulated by the demodulation unit 1404 and decoded 
by a decoding unit 1406. Then, an E-SCCH detection unit 1408 detects the 
scheduling assignment information from the decoded signal, and the scheduling 
assignment information contains maximum allowed TFC information 1410 
assigned to the UE. 

The maximum allowed TFC information 1410 is transmitted to a MAC- 
eu scheduling controller 1412 and the MAC-eu scheduling controller 1412 
determines a TFC by means of the maximum allowed TFC information 1410. 
The TFC is determined considering information on a priority of data on standby 
in priority queues 1422 and 1424. For this reason, the priority queues 1422 and 
1424 store data relating to one or more services having different priorities, and 
transmit a QID and buffer payload information to the MAC-eu scheduling 
controller 1412 periodically or whenever new data is stored. The MAC-eu 
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scheduling controller 1412 transmits information on the determined TFC to an E- 
DPCCH generator 1414. The E-DPCCH generator 1414 generates a control 
signal containing other control information and the TFC. The generated control 
signal is coded by a coding unit 1416 and the coded signal is modulated by a 
modulation unit 1418. Then, the modulated signal is subjected to 
channelization by a spreader 1420 with a channelization code Cec and then is 
transmitted to a multiplexer 1438. 

A MAC-eu PDU generator 1428 performs two functions. First, the 
MAC-eu PDU generator 1428 includes the QID and the buffer status information 
sent from the MAC-eu scheduling controller 1412 into a MAC-eu header. 
Secondly, the MAC-eu PDU generator 1428 appends the MAC-eu header to the 
data on standby in the priority queues 1422 and 1424 by means of the TFC sent 
from the MAC-eu scheduling controller 1412, and generates a MAC-eu PDU. 
The MAC-eu PDU is coded by a coding unit 1430 and rate-matched by a rate 
matching unit 1432. The rate-matched signal is modulated by a modulation unit 
1434 and the modulated signal is subjected to channelization by a spreader 1436 
with a channelization code C e . The channel coded data is transmitted to 
multiplexer 1438. The multiplexer 1438 multiplexes signals provided from the 
spreaders 1420 and 1436 and signals from other channels. The multiplexed 
signal is scrambled by a scrambler 1440 with a scrambling code S dpch?n and is 
converted into an RF signal by an RF unit 1444. Then, the RF signal is 
transmitted to the Node B through an antenna. 

FIG. 15 is a block diagram illustrating an apparatus for performing a 
transmission/reception operation by a Node B according to a preferred 
embodiment of the present invention. First, an operation of a reception side 
receiving scheduling information will be described. The reception part of the 
Node B has N number of reception paths 1540 and 1542 corresponding to each 
of N number of UEs performing an uplink packet data service. Herein, an 
operation of the reception path 1540 corresponding to a UE#1 will be described, 
but it is apparent to those who skilled in the art that the other reception paths also 
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perform the same operations* 

Referring to FIG. 15, a signal received in an antenna passes through an 
RF unit 1538, is converted into a baseband signal, and then is inputted to a 
descrambler 1518. The descrambler 1518 descrambles the baseband signal by a 
scrambling code S dpch!tl . The descrambled signal is sent to despreaders 1520 and 
1522 and then is dechannelized into an E-DPCCH signal and an E-DPDCH 
signal The E-DPCCH signal for which channelization has been performed by 
the despreader 1522 with a channelization code C ec is demodulated by a 
demodulation unit 1524, and then is decoded by a decoding unit 1526. A 
control information detector 1527 detects control information necessary in 
receiving EUDCH data from data decoded by the decoding unit 1526, and the 
control information contains modulation information, etc., of the EUDCH data. 

The E-DPDCH signal for which channelization has been performed by 
the despreader 1520 with a channelization code C e is demodulated by a 
demodulation unit 1528 with the modulation information detected by the control 
information detection unit 1527. The demodulated signal is subjected to a rate- 
dematching by a rate-dematching unit 1530 and then is decoded by a decoding 
unit 1532. 

A MAC-eu header detection unit 1534 separates buffer status 
information in a header and data in a payload from a MAC-eu PDU sent from the 
decoding unit 1532. Herein, when a QID map in a MAC-eu header has values 
other than 0, the MAC-eu header detection unit 1534 detects buffer status 
information 1516 contained in the MAC-eu header to transmit the detected buffer 
status information 1516 to a MAC-eu scheduler 1514. Herein, the buffer status 
information 1516 includes at least one QID and buffer payload information. 
Further, the MAC-eu header detection unit 1534 separates MAC-eu SDUs, 
except for the MAC-eu header, from the MAC-eu PDU and transmits the MAC- 
eu SDUs to reordering buffers of an upper layer. The reordering buffers are 
located in an RNC, correspond to priority queues of a UE-side, and align 
received MAC-eu SDUs according to TSNs of the MAC-eu SDUs. 
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The MAC-eu scheduler 1514 generates a maximum allowed TFC 
information 1512 for each UE by means of the buffer status information 1516 
and other scheduling information, and transmits the generated maximum allowed 
TFC information 1512 to an E-SCCH generator 1510. The maximum allowed 
TFC is determined considering a priority of data contained the buffer status 
informaiton to be transmitted. The E-SCCH generator 1510 generates 
scheduling assignment information for the maximum allowed TFC information 
1512. The scheduling assignment information is coded by a coding unit 1508 
and then is modulated by a modulation unit 1506. The signal modulated by the 
modulation unit 1506 is subjected to channelization by a spreader 1504 with a 
channelization code C^, and then is transmitted to a multiplexer 1502. The 
multiplexer 1502 multiplexes the received signal together with other downlink 
channel signals. The multiplexed signal is scrambled by a scrambler 1500 with 
a scrambling code S dU and is converted into an RF signal by an RF unit 1536. 
Then, the RF signal is transmitted to a UE through an antenna. 

As described above, in the present invention, when a UE transmits data 
having required different priorities through an enhanced uplink channel at the 
same time, a Node B control scheduling reflects the priorities of the data. For 
this, the UE transmits buffer status information of a priority queue corresponding 
to quality of service, and a Node B can perform scheduling by means of the 
received buffer status information of the priority queue. Accordingly, the 
present invention provides a differentiated service according to required priorities, 
thereby satisfying the requirements of users. 

While the invention has been shown and described with reference to 
certain preferred embodiments thereof, it will be understood by those skilled in 
the art that various changes in form and details may be made therein without 
departing from the spirit and scope of the invention as defined by the appended 
claims. 
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1. A method for reporting a status of a buffer storing packet data to be 
transmitted by a user equipment (UE) for a scheduling assignment of an uplink 
packet data service in a mobile communication system supporting the uplink 
packet data service, the method comprising the steps of; 

a) storing packet data having a priority corresponding to a plurality of 
priority queues relating to at least one service; and 

b) transmitting buffer status information containing queue identifiers of 
the priority queues and buffer payload information representing an amount of the 
packet data stored in the priority queues. 

2. The method as claimed in claim 1, wherein, in step b), the buffer status 
information is inserted into a header part of a protocol data unit (PDU) for the 
uplink packet data service and the packet data is inserted into a payload part of 
the protocol data unit, and then the protocol data unit is transmitted. 

3. The method as claimed in claim 2, wherein the buffer status 
information includes: 

a queue identifier map representing at least one priority queue, in which 
the stored data exists, from among the priority queues; 

an identifier of at least one priority queue represented by the queue 
identifier map; and 

a size of the data stored in at least one priority queue represented by the 
queue identifier map. 

4* The method as claimed in claim 2, wherein the header part is a media 
access control (MAC) signaling header for an enhanced uplink dedicated channel 
(EUDCH). 
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5. The method as claimed in claim 1, further comprising a step of 
receiving scheduling assignment information corresponding to the buffer status 
from a Node B providing the service to the user equipment, first reading packet 
data having a high priority from the priority queues according to the scheduling 
assignment information, and transmitting the read packet data. 

6. A method which enables a user equipment to report scheduling 
information for a scheduling assignment of an uplink packet data service in a 
mobile communication system supporting the uplink packet data service, the 
method comprising the steps of: 

generating a protocol data unit including a header part and a payload part 
for the uplink packet data service; and 

inserting the scheduling information into the header part, inserting packet 
data for the uplink packet data service into the payload part, and transmitting the 
protocol data unit. 

7. The method as claimed in claim 6, wherein the scheduling information 
contains queue identifiers representing a plurality of priority queues having 
inherent priorities and relating to at least one service, and buffer payload 
information representing an amount of packet data stored in the priority queues. 

8. The method as claimed in claim 7, wherein the buffer payload 
information includes: 

a queue identifier map representing at least one priority queue, in which 
the stored data exists, from among the priority queues; 

an identifier of at least one priority queue represented by the queue 
identifier map; and 

a size of the data stored in at least one priority queue represented by the 
queue identifier map. 
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9. The method as claimed in claim 6, wherein the header part is a media 
access control signaling header for an enhanced uplink dedicated channel. 

10. The method as claimed in claim 7, further comprising a step of 
receiving scheduling assignment information corresponding to the scheduling 
information from a Node B providing the service to the user equipment, and first 
transmitting packet data having a high priority according to the scheduling 
assignment information. 

11. An apparatus for reporting a status of a buffer storing packet data to 
be transmitted by a user equipment for a scheduling assignment of an uplink 
packet data service in a mobile communication system supporting the uplink 
packet data service, the apparatus comprising: 

a plurality of priority queues having same priorities, for storing packet 
data relating to at least one service; 

a scheduling controller for generating buffer status information 
containing queue identifiers of the priority queues and buffer payload 
information representing an amount of the packet data stored in the priority 
queues; and 

transmission unit for transmitting the buffer status information. 

12. The apparatus as claimed in claim 11, wherein the transmission unit 
comprises a protocol data unit generator for generating a protocol data unit 
containing a header part and a payload part for the uplink packet data service, 
inserting the buffer status information into the header part, and inserting packet 
data read from the priority queues into the payload part. 

13. The apparatus as claimed in claim 12, wherein the buffer status 
information includes: 

a queue identifier map representing at least one priority queue, in which 
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the stored data exists, from among the priority queues; 

an identifier of at least one priority queue represented by the queue 
identifier map; and 

a size of the data stored in at least one priority queue represented by the 
queue identifier map. 

14. The apparatus as claimed in claim 12, wherein the header part is a 
media access control signaling header for an enhanced uplink dedicated channel. 

15. The apparatus as claimed in claim 11, wherein the scheduling 
controller receives scheduling assignment information corresponding to the 
buffer status from a Node B providing the service to the user equipment, and 
controls the priority queues to first output packet data having a high priority 
according to the scheduling assignment information. 

16. An apparatus which enables a user equipment to report scheduling 
information for a scheduling assignment of an uplink packet data service in a 
mobile communication system supporting the uplink packet data service, the 
apparatus comprising: 

a plurality of priority queues having same priorities, for storing packet 
data relating to at least one service; and 

a protocol data unit generator for generating a protocol data unit 
containing a header part and a payload part for the uplink packet data service, 
receiving packet data outputted from the priority queues, inserting the scheduling 
information into the header part, inserting packet data into the payload part, and 
transmitting the protocol data unit. 

17 + The apparatus as claimed in claim 16, wherein the scheduling 
information contains queue identifiers representing the priority queues having 
inherent priorities and relating to at least one service, and buffer payload 
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information representing an amount of packet data stored in the priority queues. 

18. The apparatus as claimed in claim 17, wherein the scheduling 
information includes: 

a queue identifier map representing at least one priority queue, in which 
the stored data exists, from among the priority queues; 

an identifier of at least one priority queue represented by the queue 
identifier map; and 

a size of the data stored in at least one priority queue represented by the 
queue identifier map. 

19. The apparatus as claimed in claim 16, wherein the header part is a 
media access control signaling header for an enhanced uplink dedicated channel. 

20. The apparatus as claimed in claim 17, further comprising a 
scheduling controller for receiving scheduling assignment information 
corresponding to the scheduling information from a Node B providing the service 
to the user equipment, and controlling the priority queues to first output packet 
data having a high priority according to the scheduling assignment information. 

2L A Node B apparatus for scheduling an uplink packet data service 
from a user equipment in a mobile communication system, the Node B 
comprising: 

a reception unit for a protocol data unit containing a header part and a 
payload part for the uplink packet data service; 

a header detection unit for detecting scheduling information for the 
uplink packet data service from the header part of the protocol data unit and 
detecting packet data from the payload part of the protocol data unit; 

a scheduler for generating scheduling assignment information for the 
uplink packet data service according to the scheduling information; and 
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a transmission unit for transmitting the scheduling assignment 
information to the user equipment, 

22. The Node B apparatus as claimed in claim 21, wherein the 
scheduling information contains queue identifiers representing the priority 
queues having inherent priorities and relating to at least one service, and buffer 
payload information representing an amount of packet data stored in the priority 
queues* 

23. The Node B apparatus as claimed in claim 22, wherein the payload 
information includes: 

a queue identifier map representing at least one priority queue, in which 
the stored data exists, from among the priority queues; 

an identifier of at least one priority queue represented by the queue 
identifier map; and 

a size of the data stored in at least one priority queue represented by the 
queue identifier map. 

24. The Node B apparatus as claimed in claim 21, wherein the header part is a me 
1 dia access control signaling header for an enhanced uplink dedicated channel. 
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1 . ABSTRACT 

A method and an apparatus for reporting a buffer status of a buffer 
storing packet data to be transmitted by a user equipment for a scheduling 
assignment of an uplink packet data service in a mobile communication system 
supporting the uplink packet data service are disclosed. A user equipment 
stores packet data having a priority corresponding to a plurality of priority 
queues having inherent priorities and relating to at least one service, and 
transmits buffer status information containing queue identifiers of the priority 
queues and buffer payload information representing an amount of the packet data 
stored in the priority queues. Herein, the user equipment inserts the buffer 
status information into a header part of a protocol data unit for the uplink packet 
data service, inserts the packet data into a payload part of the protocol data unit, 
and then transmits the protocol data unit. 

2 . Representative Drawing 
Fig. 5 
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ABSTRACT 



A method and an apparatus for reporting a buffer status of a 
buffer storing packet data to be transmitted by a user 
equipment for a scheduling assignment of an uplink packet 
data service in a mobile communication system supporting 
the uplink packet data service are disclosed. A user equip- 
ment stores packet data having a priority corresponding to a 
plurality of priority queues having inherent priorities and 
relating to at least one service, and transmits buffer status 
information containing queue identifiers of the priority 
queues and buffer payload information representing an 
amount of the packet data stored in the priority queues. 
Herein, the user equipment inserts the buffer status infor- 
mation into a header part of a protocol data unit for the 
uplink packet data service, inserts the packet data into a 
payload part of the protocol data unit, and then transmits the 
protocol data unit. 
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METHOD AND APPARATUS FOR SCHEDULING 
ASSIGNMENT OF UPLINK PACKET 

TRANSMISSION IN MOBILE 
TELECOMMUNICATION SYSTEM 

PRIORITY 

[0001] This application claims priority to an application 
entitled "Method And Apparatus For Scheduling Assign- 
ment Of Uplink Packet Transmission In Mobile Telecom- 
munication System" filed in the Korean Intellectual Property 
Office on Aug. 26, 2003 and assigned Serial No. 2003- 
59172, the contents of which are hereby incorporated by 
reference. 

BACKGROUND OF THE INVENTION 
[0002] 1. Field of the Invention 

[0003] The present invention relates to a mobile telecom- 
munication system, and more particularly to a method and 
an apparatus for efficiently transceiving scheduling assign- 
ment information for transmitting packet data through an 
uplink (UL). 

[0004] 2. Description of the Related Art 

[0005] An asynchronous Wideband Code Division Mul- 
tiple Access (hereinafter, referred to as a WCDMA) com- 
munication system employs an Enhanced Uplink Dedicated 
Channel (hereinafter, referred to as an EUDCH or E-DCH) 
in order to support a high speed packet data service through 
an uplink. The EUDCH is a channel proposed to improve the 
performance of a packet transmission in an uplink commu- 
nication in an asynchronous code division multiple access 
communication system. The EUDCH-related technology 
includes new technologies for a more reduced Transmission 
Time Interval (TTI) together with the Adaptive Modulation 
and Coding (AMC) method and the Hybrid Automatic 
Retransmission Request (HARQ) method already used in a 
High Speed Downlink packet access (HSDPA). Further, a 
Node B control scheduling of an uplink channel is used. The 
Node B control scheduling for the uplink is very different 
from a scheduling for a downlink. 

[0006] Since uplink signals transmitted from a plurality of 
user equipments (hereinafter, referred to as UEs) do not 
maintain orthogonality between the uplink signals, the 
uplink signals function as interference signals between 
themselves. Therefore, as the number of uplink signals 
received in the Node B increase, the number of interference 
signals for uplink signals transmitted from a specific UE also 
increases. Accordingly, as the number of the interference 
signals with respect to the uplink signals transmitted from 
the specific UE increases, the reception performance of the 
Node B is reduced. In order to overcome such a problem, 
uplink transmission power may be increased. However, an 
uplink signal having increased transmission power also 
functions as an interference signal with respect to another 
signal. Accordingly, the Node B limits the number of a 
receivable uplink signals while ensuring its own reception 
performance. Equation (1) represents the number of the 
receivable uplink signal while the reception performance of 
the Node B is ensured. 
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[0007] In Equation (1), I Q represents an entire reception 
wideband power spectral density of the Node B and N Q 
represents a thermal noise power spectral density of the 
Node B. Accordingly, the ROT is a radio resource capable 
of being assigned by the Node B for the EUDCH packet data 
service in an uplink. 

[0008] FIGS. 1A and IB show variations of an uplink 
radio resource assigned by a Node B. As shown in FIGS. 1A 
and IB, the uplink radio resource assigned by the Node B 
is obtained by the sum of inter-cell interference (hereinafter, 
referred to as an ICI), voice traffic, and EUDCH packet 
traffic. 

[0009] FIG. 1A shows variation of the total ROT when 
Node B scheduling is not used. Since scheduling is not 
performed for the EUDCH packet traffic, the total ROT 
grows larger than a target ROT when a plurality of UEs 
transmit the packet data at a high data rate at the same time. 
Herein, the reception performance of the uplink signal is 
reduced. 

[0010] FIG. IB shows variation of the total ROT when 
Node B scheduling is used, thereby preventing the multiple 
UEs from transmitting the packet data at a high data rate at 
the same time. That is, the Node B scheduling enables a high 
data rate to be permitted to a specific UE and a low data rate 
to be permitted to other UEs, thereby preventing the total 
ROT from exceeding the target ROT. Accordingly, Node B 
scheduling can always maintain constant reception perfor- 
mance. 

[0011] The Node B notifies each UE of information 
regarding whether or not EUDCH data can be transmitted by 
means of a request data rate of UEs using the EUDCH or 
channel status information representing transmission quality 
of an uplink. Also, the Node B adjusts the EUDCH data rate. 
Further, in order to improve the performance of a mobile 
communication system, the Node B scheduling assigns the 
data rate to the UEs so that the total ROT of the Node B does 
not exceed the target ROT. For example, the Node B may 
assign a low data rate to a UE in a position remote from the 
Node B and a high data rate to a UE in a position near to the 
Node B. 

[0012] FIG. 2 is a view illustrating a basic concept regard- 
ing circumstances in which a Node B scheduling is used in 
an EUDCH. In FIG. 2, Node B 200 supports the EUDCH 
and reference numerals 210, 212, 214, and 216 represent 
UEs transmitting the EUDCH. When a data rate of a certain 
UE increases, reception power received in the Node B 200 
from the UE increases. Accordingly, a ROT of the UE 
occupies a large portion of the total ROT. In contrast, when 
a data rate of another UE is reduced, reception power 
received in the Node B 200 from another UE is reduced. 
Accordingly, a ROT of another UE occupies a small portion 
of the total ROT. The Node B 200 performs the Node B 
scheduling for the EUDCH packet data in consideration of 
the relation between the data rates and a radio resource 
requested by the UEs 210, 212, 214, and 216. 
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[0013] In FIG. 2, the UEs 210, 212, 214, and 216 transmit 
the packet data with different uplink transmission powers 
from each other according to the distance between the Node 
B 200 and the UEs 210, 212, 214, and 216. UE 210, in the 
furthest position from the Node B 200, transmits the packet 
data with the highest transmission power 220 of an uplink 
channel. In contrast, UE 214, in the nearest position to the 
Node B 200, transmits the packet data with the lowest 
transmission power 224 of an uplink channel. In order to 
improve the performance of a mobile communication sys- 
tem while maintaining the total ROT and reducing an ICI for 
another cell, the Node B performs scheduling so that the 
transmission power intensity of the uplink channel is 
inversely proportional to the data rate, thereby assigning a 
relatively lower data rate to the UE 210 having the highest 
transmission power of an uplink channel and a relatively 
higher data rate to the UE 214 having the lowest transmis- 
sion power of an uplink channel. 

[0014] FIG. 3 is a flow diagram illustrating a basic trans- 
mission/reception procedure between a UE 302 transmitting 
an EUDCH and a Node B 301 including the UE 302. 

[0015] In step 303, a setup of an EUDCH is accomplished 
between the Node B 301 and the UE 302. The setup step 
includes a transmission step of messages through a dedi- 
cated transport channel. When the EUDCH setup is accom- 
plished, the UE 302 informs the Node B 301 of scheduling 
information at step 304. The scheduling information may 
include UE transmission power information enabling uplink 
channel information to be understood, extra information of 
transmission power capable of being transmitted by a UE, 
and the amount of data stored in a buffer of a UE that must 
be transmitted. 

[0016] In step 311, the Node B 301 monitors the sched- 
uling information of the UE 302 and schedules the UE 302. 
When the Node B 301 determines to permit an uplink data 
transmission to the UE 302 in step 311, the Node B 301 
transmits scheduling assignment information containing an 
assigned data rate and a transmission timing to the UE 302 
in step 305. In step 312, the UE 302 determines a Transport 
Format (TF) such as a data rate for a EUDCH transmission 
based on the scheduling assignment information and 
chooses a Transport Format Resource Indicator (TFRI) 
indicating the TF. In step 307, the UE 302 transmits EUDCH 
data by means of the TFRI. Further, the TFRI, which is 
related information representing the TF of the EUDCH data, 
is transmitted to the Node B 301 in step 306 together with 
the EUDCH data. In step 313, the Node B 301 determines 
whether or not an error exists in the TFRI and the EUDCH 
data. As a result of the determination, when the error exists 
in at least one of the TFRI and the EUDCH data, the Node 
B 301 transmits an NACK to the UE 302 through an 
ACK/NACK channel, in step 308. In contrast, when any 
error does not exist in the TFRI and the EUDCH data, the 
Node B 301 transmits an ACK to the UE 302 through an 
ACK/NACK channel, in step 308. 

[0017] The Node B 301 decides a data rate to be assigned 
to a UE on the basis of the scheduling information. Herein, 
the Node B 301 assigns a proper data rate and transmission 
timing to multiple UEs using an EUDCH. Further, in the 
scheduling, the Node B 301 assigns a resource to each UE 
in order to prevent a ROT value of an uplink from exceeding 
a target ROT value. Herein, the Node B 301 assigns many 



resources to a UE having a good channel condition in order 
to improve the entire performance of a system. 

[0018] FIG. 4 is a view showing the types of data trans- 
mitted from a UE to a Node B for an uplink packet data 
service. 

[0019] As shown in FIG. 4, a UE 400 can transmit voice 
and image traffic, packet data, data regarding a game, etc., to 
a Node B 402 through an EUDCH. The data transmitted 
from the UE as described above requires different quality of 
service (QoS) according to the types of the data. Accord- 
ingly, it is necessary to provide a method by which the Node 
B 402 performs a scheduling and assigns a radio resource 
according to quality of service required by data to be 
transmitted 

SUMMARY OF THE INVENTION 

[0020] Accordingly, the present invention has been made 
to solve the above-mentioned problems occurring in the 
prior art, and it is an object of the present invention is to 
provide a method and an apparatus for assigning a radio 
resource according to quality of service required by data to 
be transmitted. 

[0021] It is another object of the present invention is to 
provide a method and an apparatus for assigning many radio 
resources with respect to data requesting high quality of 
service and a few radio resources with respect to data 
requesting low quality of service. 

[0022] It is further object of the present invention is to 
provide a method and an apparatus for efficiently using a 
radio resource of a mobile communication system by assign- 
ing radio resources different from each other according to 
quality of service. 

[0023] In order to accomplish the aforementioned objects, 
according to one aspect of the present invention, there is 
provided a method for reporting status of a buffer storing 
packet data to be transmitted by a user equipment for a 
scheduling assignment of an uplink packet data sendee in a 
mobile communication system supporting the uplink packet 
data service, the method including storing packet data hav- 
ing a priority corresponding to a plurality of priority queues 
having inherent priorities and relating to at least one service; 
and transmitting buffer status information containing queue 
identifiers of the priority queues and buffer payload infor- 
mation representing an amount of the packet data stored in 
the priority queues. 

[0024] In order to accomplish the aforementioned objects, 
according to another aspect of the present invention, there is 
provided a method which enables a user equipment to report 
scheduling information for a scheduling assignment of an 
uplink packet data service in a mobile communication 
system supporting the uplink packet data service, the 
method including generating a protocol data unit including 
a header part and a payload part for the uplink packet data 
service; and inserting the scheduling information into the 
header part, inserting packet data for the uplink packet data 
service into the payload part, and transmitting the protocol 
data unit. 

[0025] In order to accomplish the aforementioned objects, 
according to a further aspect of the present invention, there 
is provided an apparatus for reporting status of a buffer 
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storing packet data to be transmitted by a user equipment for 
a scheduling assignment of an uplink packet data sendee in 
a mobile communication system supporting the uplink 
packet data service, the apparatus including a plurality of 
priority queues having same priorities, for storing packet 
data relating to at least one service; a scheduling controller 
for generating buffer status information containing queue 
identifiers of the priority queues and buffer payload infor- 
mation representing an amount of the packet data stored in 
the priority queues; and a transmission unit for transmitting 
the buffer status information. 

[0026] In order to accomplish the aforementioned objects, 
according to still another aspect of the present invention, 
there is provided an apparatus which enables a user equip- 
ment to report scheduling information for a scheduling 
assignment of an uplink packet data service in a mobile 
communication system supporting the uplink packet data 
service, the apparatus including a plurality of priority queues 
having same priorities, for storing packet data relating to at 
least one service; and a protocol data unit generator for 
generating a protocol data unit containing a header part and 
a payload part for the uplink packet data service, receiving 
packet data outputted from the priority queues, inserting the 
scheduling information into the header part, inserting packet 
data into the payload part, and transmitting the protocol data 
unit. 

[0027] In order to accomplish the aforementioned objects, 
according to yet a further aspect of the present, there is 
provided a Node B for scheduling an uplink packet data 
service from a user equipment in a mobile communication 
system, the Node B including a reception unit for a protocol 
data unit containing a header part and a payload part for the 
uplink packet data service; a header detection unit for 
detecting scheduling information for the uplink packet data 
service from the header part of the protocol data unit and 
detecting packet data from the payload part of the protocol 
data unit; a scheduler for generating scheduling assignment 
information for the uplink packet data service according to 
the scheduling information; and a transmission unit for 
transmitting the scheduling assignment information to the 
user equipment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The above and other objects, features and advan- 
tages of the present invention will be more apparent from the 
following detailed description taken in conjunction with the 
accompanying drawings, in which: 

[0029] FIG. 1A is a view showing variations of an uplink 
radio resource of a Node B when a Node B control sched- 
uling is not used; 

[0030] FIG. IB is a view showing variations of an uplink 
radio resource of a Node B when a Node B control sched- 
uling is used; 

[0031] FIG. 2 is a view illustrating a UE and a Node B 
performing uplink packet transmission; 

[0032] FIG. 3 is a view showing information exchanged 
between a UE and a Node B in order to perform uplink 
packet transmission; 

[0033] FIG. 4 is a view showing the types of data trans- 
mitted from a UE to a Node B for an uplink packet data 
service; 



[0034] FIG. 5 is a view showing a structure of a logical 
layer of a UE according to a preferred embodiment of the 
present invention; 

[0035] FIG. 6 is a view illustrating transmission/reception 
of scheduling assignment information between a UE and a 
Node B according to one embodiment of the present inven- 
tion; 

[0036] FIG. 7 is a view illustrating transmission/reception 
of scheduling assignment information between a UE and a 
Node B according to another embodiment of the present 
invention; 

[0037] FIG. 8 is a view showing a structure of a logical 
layer of a UE according to a preferred embodiment of the 
present invention; 

[0038] FIG. 9 is a flowchart illustrating an operation 
performed in a structure of a logical layer of a UE according 
to a preferred embodiment of the present invention; 

[0039] FIG. 10 is a view illustrating an operation by 
which buffer status information is transmitted from a logical 
layer of a UE to a logical layer of a Node B according to a 
preferred embodiment of the present invention; 

[0040] FIG. 11 is a view showing a structure of an 
EUDCH transmitting a buffer status information of a UE 
according to a preferred embodiment of the present inven- 
tion; 

[0041] FIG. 12 is a view showing a structure of a logical 
layer of a Node B according to a preferred embodiment of 
the present invention; 

[0042] FIG. 13 is a flowchart showing an operation per- 
formed in a structure of a logical layer of a Node B 
according to a preferred embodiment of the present inven- 
tion; 

[0043] FIG. 14 is a block diagram illustrating a transmis- 
sion/reception operation performed by a UE according to a 
preferred embodiment of the present invention; and 

[0044] FIG. 15 is a block diagram illustrating a transmis- 
sion/reception operation performed by a Node B according 
to a preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0045] Hereinafter, a preferred embodiment according to 
the present invention will be described with reference to the 
accompanying drawings. In the following description of the 
present invention, a detailed description of known functions 
and configurations incorporated herein will be omitted when 
it may make the subject matter of the present invention 
unclear. 

[0046] A Universal Mobile Telecommunication Service 
(hereinafter, referred to as a UMTS), one of the 3 rd Genera- 
tion Partnership Project (3GPP) mobile communication ser- 
vices, is based on a communication standard of a Global 
System for Mobile Communication (hereinafter, referred to 
as a GSM) and a General Packet Radio Service (GPRS) 
employs a wideband CDMA technology, in contrast to the 
GSM employing a Time Division Multiple Access (TDMA). 
A UMTS Terrestrial Radio Access Network (hereinafter, 
referred to as a UTRAN) includes Node Bs containing a 
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plurality of cells and a Radio Network Controller (herein- 
after, referred to as a RNC) managing radio resources of the 
Node Bs. 

[0047] An interface between a UE and a RNC is called an 
Uu interface and is classified as a control plane for exchang- 
ing control and signaling signals and a user plane for 
transmitting data traffic. The control plane includes a radio 
resource control (RRC) layer, a radio link control (RLC) 
layer, a media access control (MAC) layer, and a physical 
(hereinafter, referred to as a PHY) layer. Further, the user 
plane includes a packet data control protocol (PDCP) layer, 
an RLC layer, a MAC layer, and a PHY layer. Herein, the 
PHY layer is located in each cell and the layers between a 
MAC layer and a RRC layer are located in a RNC. 

[0048] Particularly, a portion related to a user plane in a 
MAC layer is called a MAC-d and a portion related to a 
control plane is called a MAC-c. User data to be transmitted 
through a dedicated transport channel is generated into a 
transmission block having a desired size through a MAC-d 
layer. When the user data is transmitted through an EUDCH, 
the transmission block passes through a MAC-eu portion in 
the MAC layer. A MAC-eu layer performs a process a Node 
B control scheduling, HARQ, etc., for an EUDCH before 
transmitting data sent from a MAC-d layer to a PHY layer. 

[0049] FIG. 5 is a view showing a structure of a MAC-eu 
layer of a UE transmitting an EUDCH according to a 
preferred embodiment of the present invention. 

[0050] The MAC-eu layer 500 of the UE includes a 
priority queue distributor 502 and a priority queues (PQs) 
504, and receives data to be transmitted to a Node B from 
a MAC-d layer 518. The received data is sent to the priority 
queue distributor 502 of the MAC-eu layer 500. The priority 
queue distributor 502 determines a priority for the received 
data and buffers the data in a priority queue, which corre- 
sponds to the determined priority, from among the priority 
queues 504. 

[0051] The priority queues 504 are used in storing data 
according to a priority of a service to be provided and have 
inherent queue identifiers (hereinafter, referred to as QIDs) 
respectively. That is, each of the priority queues 504 is 
related to at least one service and stores data having different 
priorities. FIG. 5 shows two priority queues 504, but the 
number of the priority queues 504 is randomly determined 
by a MAC control signal 516 according to the type and 
number of services being provided. That is, when a priority 
for data to be transmitted to the Node B is classified as 
multiple steps, the number of the priority queues 504 
increases. The priority is determined according to a trans- 
mission time point (i.e., required delay) at which data is to 
be transmitted to the Node B. That is, data which must be 
transmitted to the Node B within a rapid time period has a 
high priority, and data which does not have the necessity of 
being transmitted to the Node B within a rapid time period 
has a low priority. 

[0052] The priority queue distributor 502 determines a 
priority for the received data and sends the data to one of the 
priority queues 504 according to the determined priority. In 
this way, data having the same priority is sent to the same 
priority queue. The priority queues 504 store the received 
data before a resource is assigned by the scheduling of the 
Node B. 



[0053] In order to request a scheduling assignment from 
the Node B, the MAC-eu layer 500 transmits scheduling 
information, which contain a buffer status representing the 
amount of the data stored in the priority queues 504 and a 
channel status representing the transmission quality of an 
uplink, through an EUDCH related uplink 510. When the 
Node B transmits scheduling assignment information to the 
UE through an EUDCH related downlink 514, a Transport 
format combination (hereinafter, referred to as a TFC) 
selection part 508 determines a TFC by means of the 
scheduling assignment information, reads the data from the 
priority queues 504 by means of the determined TFC, and 
transmits the read data through an EUDCH 512. Herein, the 
UE first transmits data having a high priority stored in the 
priority queues 504. Therefore, a transmission time can be 
differently designated according to the priority. Meanwhile, 
an HARQ entity 506 interprets an ACK/NACK received 
through the related downlink 514 with respect to the trans- 
mitted data, discards data stored in a corresponding priority 
queue when an ACK is received, and retransmits data stored 
in a corresponding priority queue when an NACK is 
received. 

[0054] FIG. 6 is a view illustrating an operation by which 
two UEs request a scheduling assignment to a Node B 
according to one embodiment of the present invention. 

[0055] In FIG. 6, the UE 610 includes two priority queues 
612 and 614 and the UE 620 includes one priority queue 
622. The priority queue 612 of the UE 610 has a priority 
higher than that of the priority queue 614, and the priority 
queue 622 of the UE 620 has the same priority as that of the 
priority queue 612 of the UE 610. The priority queue 612 of 
the UE 610 stores 100 bits of data, the priority queue 614 of 
the UE 610 stores 300 bits of data, and the priority queue 
622 of the UE 620 stores 300 bits of data. The Node B 600 
has a radio resource capable of receiving only 450 bits of 
data. 

[0056] Referring to FIG. 6, the UEs 610 and 620 transmit 
buffer status information 630 and 632 representing the 
amount of data to be transmitted to the Node B 600. That is, 
the UE 610 transmits the buffer status information 630 
corresponding to 400 bits to the Node B 600, and the UE 620 
transmits the buffer status information 632 corresponding to 
300 bits to the Node B 600. Herein, when uplink channel 
conditions of the UEs 610 and 620 are identical to each 
other, the Node B 600 transmits scheduling assignment 
information 640, which enables only 200 bits to be trans- 
mitted, to the UE 610, and scheduling assignment informa- 
tion 642, which enables only 150 bits to be transmitted, to 
the UE 620. 

[0057] The UE 610 determines a TFC by means of the 
scheduling assignment information 640, transmits data 
through an EUDCH by means of the determined TFC. That 
is, according to a priority, 100 bits of data on standby in the 
priority queue 612 are first transmitted, and then 100 bits of 
data on standby in the priority queue 614 are transmitted. 
The UE 620 also determines a TFC by means of the 
scheduling assignment information 642, transmits data 
through an EUDCH by means of the determined TFC. That 
is, 150 bits of data on standby in the priority queue 622 are 
transmitted. 

[0058] Herein, although the priority queue 612 of the UE 
620 has a priority higher than that of the priority queue 614 
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of the UE 610, all data in the standby state are not trans- 
mitted. That is, when there exists one UE requesting the 
scheduling assignment information to the Node B 600, data 
in the standby state are transmitted according to priority. 
However, when there exists two or more UEs requesting the 
scheduling assignment information to the Node B 600, there 
occurs a problem in that data having a higher priority are 
transmitted later than data having a low priority. 

[0059] FIG. 7 is a view illustrating a preferred embodi- 
ment of the present invention for solving the problem in 
FIG. 6. In FIG. 7, UEs 710 and 720 transmit not only the 
amount of data but also information on a priority to a Node 
B 700 at the same time. 

[0060] Referring to FIG. 7, the UE 710 includes two 
priority queues 712 and 714 and the UE 720 includes one 
priority queue 722. The priority queue 712 of the UE 710 has 
a priority higher than that of the priority queue 714, and the 
priority queue 722 of the UE 720 has the same priority as 
that of the priority queue 712 of the UE 710. The priority 
queue 712 of the UE 710 stores 100 bits of data, the priority 
queue 714 of the UE 710 stores 300 bits of data, and the 
priority queue 722 of the UE 720 stores 300 bits of data. 

[0061] The UEs 710 and 720 transmit buffer status infor- 
mation 730 and 732 containing the amount of data to be 
transmitted and information on a priority to the Node B 700. 
That is, the UE 710 transmits the buffer status information 
730 containing the amount of data corresponding to 400 bits 
and a QID representing a priority to the Node B 700. That 
is, the buffer status information 730 signifies that the amount 
of data corresponding to a Priority 1 is 100 bits and the 
amount of data corresponding to a Priority 2 is 300 bits. 
Further, the UE 720 transmit the buffer status information 
732 containing the amount of data corresponding to 300 bits 
and a QID representing a priority to the Node B 700. Herein, 
when uplink channel conditions of the UEs 710 and 720 are 
identical to each other, the Node B 700 transmits scheduling 
assignment information 740 and 742 to the UEs 710 and 720 
in consideration of the priority. That is, the Node B 700 
transmits scheduling assignment information 740, which 
enables only 100 bits to be transmitted, to the UE 710, and 
scheduling assignment information 742, which enables only 
250 bits to be transmitted, to the UE 720. 

[0062] The UE 710 determines a TFC by means of the 
scheduling assignment information 740, transmits data 
through an EUDCH by means of the determined TFC. That 
is, 100 bits of data on standby in the priority queue 712 are 
transmitted according to priority. The UE 720 also deter- 
mines a TFC by means of the scheduling assignment infor- 
mation 742, transmits data through an EUDCH by means of 
the determined TFC. That is, 250 bits of data on standby in 
the priority queue 722 are transmitted. In this way, the UEs 
710 and 720 can first transmit data having a high priority. 

[0063] FIG. 8 is a view showing a structure of a MAC-eu 
scheduling controller of a UE according to a preferred 
embodiment of the present invention. 

[0064] Referring to FIG. 8, the scheduling controller 800 
includes a configuration controller 804, a priority queue 
(PQ) controller 802, and a TFC selector 806. The priority 
queue controller 802 receives buffer payload information 
810 and 812 from priority queues, and the buffer payload 
information 810 and 812 represent the amount of data on 



standby in each priority queue. In FIG. 8, it is assumed that 
N number of priority queues exist. The buffer payload 
information 810 represents buffer payload information sent 
from a priority queue 1 and the buffer payload information 
812 represents buffer payload information sent from a 
priority queue n. Further, the priority queue controller 802 
receives queue information 814 from the configuration con- 
troller 804. Herein, the queue information 814 is configu- 
ration information of priority queues, and it is related to the 
sizes and the number of memories of priority queues. 

[0065] The priority queue controller 802 transmits a buffer 
status information 826 containing a QID regarding a priority 
of a corresponding buffer payload information 810 and 812 
to the Node B through an EUDCH tx part 828. 

[0066] The TFC selector 806 receives scheduling assign- 
ment information 820 through a shared control channel for 
EUDCH (E-SCCH), a buffer status information 816 about 
priority queues from the priority queue controller 802, and 
scheduling configuration information from the configuration 
controller 804. The scheduling configuration information 
contains priorities of priority queues, transport format com- 
bination set, etc. The TFC selector 806 determines a TFC by 
means of the buffer status information 816 and the sched- 
uling assignment information 820. The TFC is determined 
so that data stored in a priority queue having a high priority 
is first transmitted. 

[0067] The TFC selector 806 transmits the determined 
TFC to a dedicated physical data channel for EUDCH 
(hereinafter, referred to as a E-DPDCH) tx part 824. The 
E-DPDCH tx part 824 transmits EUDCH packet data by 
means of the received TFC. Herein, the determined TFC is 
transmitted to a dedicated physical control channel for 
EUDCH (hereinafter, referred to as a E-DPCCH) tx part 
822. The E-DPCCH tx part 822 transmits control informa- 
tion containing the TFC together with the EUDCH packet 
data at the same time point. Also, the TFC is transmitted to 
the priority queue controller 802 over a scheduling infor- 
mation 818. The priority queue controller 802 understands 
by means of the TFC the priority queue in which transmitted 
data has been in a standby state by means of the TFC, and 
renews the buffer status of the priority queues. 

[0068] FIG. 9 is a flowchart illustrating an operation of a 
MAC-eu scheduling controller according to a preferred 
embodiment of the present invention. 

[0069] Referring to FIG. 9, in step 900, the scheduling 
controller determines whether or not new data has arrived at 
priority queues by buffer payload information sent from 
priority queues. Further, the scheduling controller deter- 
mines a priority queue from which the buffer payload 
information has been transmitted, thereby understanding the 
amount and priority of data transmitted to the priority 
queues. When the new data has arrived at the priority 
queues, step 902 is performed. In contrast, when the new 
data has not arrived at the priority queues, the process 
returns to step 900. 

[0070] In step 902, the scheduling controller transmits 
buffer status information containing the buffer payload 
information and buffer status information containing a QID 
representing a priority relating to the buffer payload infor- 
mation to a Node B. 

[0071] In step 904, the scheduling controller determines 
whether or not scheduling assignment information is 
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received from the Node B. The scheduling assignment 
information contains information on a maximum data rate 
capable of being used by a UE and a permission timing. 
From the result of the determination, when the scheduling 
assignment information has been received from the Node B, 
step 906 is performed. In contrast, when the scheduling 
assignment information has not been received from the 
Node B, the process returns to step 904. 

[0072] In step 906, the scheduling controller determines a 
TFC within a data rate assigned by the scheduling assign- 
ment information. In determining the TFC, the scheduling 
controller enables data having a high priority to be first 
transmitted in consideration of the priority of the data 
transmitted to the priority queues. In step 908, the schedul- 
ing controller controls the data transmitted to the priority 
queues to be transmitted by means of the determined TFC. 
The MAC-eu layer generates a MAC-eu protocol data unit 
(PDU) containing data read from a corresponding priority 
queue by the control command of the scheduling controller, 
and transmits the generated MAC-eu PDU through the 
E-DPDCH. Further, the scheduling controller transmits the 
determined TFC through the E-DPCCH, and renews infor- 
mation on the changed buffer status. The renewed buffer 
status is transmitted through an EUDCH. 

[0073] FIG. 10 is a view illustrating a MAC-eu signaling 
between a UE and a Node B according to a preferred 
embodiment of the present invention. As shown in FIG. 10, 
the MAC-eu layer 1000 of the UE transmits a buffer status 
message to the MAC-eu layer 1002 of the Node B. The 
buffer status information contains a QID and a buffer pay- 
load of a priority queue as described above. 

[0074] FIG. 11 is a view showing a construction of a 
MAC-eu PDU containing buffer status information accord- 
ing to a preferred embodiment of the present invention. As 
shown in FIG. 11, the MAC-eu PDU includes a MAC-eu 
header 1100 contained in a header part and a plurality of 
MAC-eu service data units 1102 (SDUs) contained in a 
payload part. Information contained in the MAC-eu header 
1100 is as follows: 

[0075] A version flag (VF) representing the version of a 
MAC-eu PDU format. 

[0076] A QID identifying of a priority queue from which 
a MAC-eu SDU is outputted, constructed of 3 bits. 

[0077] A transmission sequence number (TSN) for 
realigning a MAC-eu SDU according to a priority, con- 
structed of 5 to 6 bits. 

[0078] An SID_k representing the size of MAC-d SDUs 
belonging to an x th MAC-eu SDU set from among the sets 
of the MAC-d SDUs constituting a MAC-eu PDU, con- 
structed of 2 to 3 bits. 

[0079] An N_k representing the number of MAC-d PDUs 
belonging to a MAC-eu SDU set, constructed of 7 bits. 

[0080] A flag (F). When flag (F) is set to 1, the next field 
is a MAC-eu PDU. When F (flag) is set to 0, the next field 
is an SID. 

[0081] A QID map representing an identifier of a priority 
queue in which data exists, and a bit number is assigned for 
as many as the number of priority queues. A numeral 1 
represents existence of data and a numeral 0 represents 
absence of data. 



[0082] A buffer payload represents the size of data stored 
in priority queues in which the value of the QID map is 1, 
and a bit number according to the length of the QID map is 
assigned. 

[0083] FIG. 12 is a view showing a structure of a MAC-eu 
scheduler of a Node B according to a preferred embodiment 
of the present invention. 

[0084] Referring to FIG. 12, the scheduler 1200 includes 
a UE status analyzer 1202 and a resource controller 1204. 
The UE status analyzer 1202 receives buffer status messages 
and channel status messages 1210, 1212, and 1214 of UEs 
UE#1 to UE#N located in a cell area managed by the Node 
B. The UE status analyzer 1202 receives buffer status 
information according to a priority queue contained in a 
MAC-eu header of a MAC-eu PDU transmitted from each 
UE and estimates the amount of data stored in a priority 
queue of each UE. Further, the UE status analyzer 1202 
transmits an estimated value for the amount of data in each 
UE to the resource controller 1204. 

[0085] The resource controller 1204 calculates an ROT to 
be assigned to a specific UE in consideration of the esti- 
mated value for the amount of data in each UE, the channel 
status, and a target ROT provided from an RNC through a 
Node B application protocol (NBAP), and determines a 
maximum allowed data rate to be assigned to the UE in 
consideration of the priorities of the priority queues of the 
UE. Further, when the TFC is determined, the size of data 
which can be transmitted from the UE and an offset of 
transmission power are determined according to the TFC. 
The maximum allowed data rate to be assigned to the UE is 
contained in maximum allowed TFC information 1220 and 
1222 and then transmitted to the UE by E-SCCH tx parts 
1224 and 1226. 

[0086] FIG. 13 is a flowchart showing an operation of a 
MAC-eu scheduler of a Node B according to a preferred 
embodiment of the present invention. 

[0087] Referring to FIG. 13, in step 1300, the scheduler 
determines whether or not a MAC-eu PDU containing 
scheduling information has been received from a UE. The 
scheduling information contains buffer payload information 
of each UE and information on a priority of each buffer. 
From the result of the determination, when the scheduling 
information has been received, step 1302 is performed. In 
contrast, when the scheduling information has not been 
received, the process returns to step 1300. 

[0088] In step 1302, the scheduler determines a maximum 
allowed data rate to be assigned to the UE on the basis of the 
buffer status information and the channel status information 
received from the UE. The maximum allowed data rate is 
determined in consideration of the target ROT provided 
from the RNC and a priority of data to be transmitted by the 
UE. Further, the maximum allowed data rate is transmitted 
to the UE through a control channel relating to an EUDCH 
in step 1304. 

[0089] FIG. 14 is a block diagram illustrating an appara- 
tus for performing a transmission/reception operation by a 
UE according to a preferred embodiment of the present 
invention. First, an operation of a reception side receiving 
scheduling assignment information will be described. 

[0090] Referring to FIG. 14, a signal received in an 
antenna passes through a radio frequency (RF) unit 1442, is 
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converted into a baseband signal, and then is inputted to a 
descrambler 1400. The descrambler 1400 descrambles the 
baseband signal by a scrambling code S dl n . The 
descrambled signal is sent to a despreader 1402. In order to 
perform dechannelization for the descrambled signal, the 
despreader 1402 multiplies the descrambled signal by a 
channelization code C es , and sends the dechannelized signal 
to a demodulation unit 1404. The dechannelized signal is 
demodulated by the demodulation unit 1404 and decoded by 
a decoding unit 1406. Then, an E-SCCH detection unit 1408 
detects the scheduling assignment information from the 
decoded signal, and the scheduling assignment information 
contains maximum allowed TFC information 1410 assigned 
to the UE. 

[0091] The maximum allowed TFC information 1410 is 
transmitted to a MAC-eu scheduling controller 1412 and the 
MAC-eu scheduling controller 1412 determines a TFC by 
means of the maximum allowed TFC information 1410. The 
TFC is determined considering information on a priority of 
data on standby in priority queues 1422 and 1424. For this 
reason, the priority queues 1422 and 1424 store data relating 
to one or more services having different priorities, and 
transmit a QID and buffer payload information to the MAC- 
eu scheduling controller 1412 periodically or whenever new 
data is stored. The MAC-eu scheduling controller 1412 
transmits information on the determined TFC to an 
E-DPCCH generator 1414. The E-DPCCH generator 1414 
generates a control signal containing other control informa- 
tion and the TFC. The generated control signal is coded by 
a coding unit 1416 and the coded signal is modulated by a 
modulation unit 1418. Then, the modulated signal is sub- 
jected to channelization by a spreader 1420 with a channel- 
ization code Cec and then is transmitted to a multiplexer 
1438. 

[0092] A MAC-eu PDU generator 1428 performs two 
functions. First, the MAC-eu PDU generator 1428 includes 
the QID and the buffer status information sent from the 
MAC-eu scheduling controller 1412 into a MAC-eu header. 
Secondly, the MAC-eu PDU generator 1428 appends the 
MAC-eu header to the data on standby in the priority queues 
1422 and 1424 by means of the TFC sent from the MAC-eu 
scheduling controller 1412, and generates a MAC-eu PDU. 
The MAC-eu PDU is coded by a coding unit 1430 and 
rate-matched by a rate matching unit 1432. The rate- 
matched signal is modulated by a modulation unit 1434 and 
the modulated signal is subjected to channelization by a 
spreader 1436 with a channelization code C e . The channel 
coded data is transmitted to multiplexer 1438. The multi- 
plexer 1438 multiplexes signals provided from the spreaders 
1420 and 1436 and signals from other channels. The mul- 
tiplexed signal is scrambled by a scrambler 1440 with a 
scrambling code S dpch n and is converted into an RF signal 
by an RF unit 1444. Then, the RF signal is transmitted to the 
Node B through an antenna. 

[0093] FIG. 15 is a block diagram illustrating an appara- 
tus for performing a transmission/reception operation by a 
Node B according to a preferred embodiment of the present 
invention. First, an operation of a reception side receiving 
scheduling information will be described. The reception part 
of the Node B has N number of reception paths 1540 and 
1542 corresponding to each of N number of UEs performing 
an uplink packet data service. Herein, an operation of the 
reception path 1540 corresponding to a UE#1 will be 



described, but it is apparent to those who skilled in the art 
that the other reception paths also perform the same opera- 
tions. 

[0094] Referring to FIG. 15, a signal received in an 
antenna passes through an RF unit 1538, is converted into a 
baseband signal, and then is inputted to a descrambler 1518. 
The descrambler 1518 descrambles the baseband signal by 
a scrambling code S dpch n . The descrambled signal is sent to 
despreaders 1520 and 1522 and then is dechannelized into 
an E-DPCCH signal and an E-DPDCH signal. The 
E-DPCCH signal for which channelization has been per- 
formed by the despreader 1522 with a channelization code 
C ec is demodulated by a demodulation unit 1524, and then 
is decoded by a decoding unit 1526. A control information 
detector 1527 detects control information necessary in 
receiving EUDCH data from data decoded by the decoding 
unit 1526, and the control information contains modulation 
information, etc., of the EUDCH data. 

[0095] The E-DPDCH signal for which channelization has 
been performed by the despreader 1520 with a channeliza- 
tion code C e is demodulated by a demodulation unit 1528 
with the modulation information detected by the control 
information detection unit 1527. The demodulated signal is 
subjected to a rate-dematching by a rate-dematching unit 
1530 and then is decoded by a decoding unit 1532. 

[0096] A MAC-eu header detection unit 1534 separates 
buffer status information in a header and data in a payload 
from a MAC-eu PDU sent from the decoding unit 1532. 
Herein, when a QID map in a MAC-eu header has values 
other than 0, the MAC-eu header detection unit 1534 detects 
buffer status information 1516 contained in the MAC-eu 
header to transmit the detected buffer status information 
1516 to a MAC-eu scheduler 1514. Herein, the buffer status 
information 1516 includes at least one QID and buffer 
payload information. Further, the MAC-eu header detection 
unit 1534 separates MAC-eu SDUs, except for the MAC-eu 
header, from the MAC-eu PDU and transmits the MAC-eu 
SDUs to reordering buffers of an upper layer. The reordering 
buffers are located in an RNC, correspond to priority queues 
of a UE-side, and align received MAC-eu SDUs according 
to TSNs of the MAC-eu SDUs. 

[0097] The MAC-eu scheduler 1514 generates a maxi- 
mum allowed TFC information 1512 for each UE by means 
of the buffer status information 1516 and other scheduling 
information, and transmits the generated maximum allowed 
TFC information 1512 to an E-SCCH generator 1510. The 
maximum allowed TFC is determined considering a priority 
of data contained the buffer status informaiton to be trans- 
mitted. The E-SCCH generator 1510 generates scheduling 
assignment information for the maximum allowed TFC 
information 1512. The scheduling assignment information is 
coded by a coding unit 1508 and then is modulated by a 
modulation unit 1506. The signal modulated by the modu- 
lation unit 1506 is subjected to channelization by a spreader 
1504 with a channelization code C es , and then is transmitted 
to a multiplexer 1502. The multiplexer 1502 multiplexes the 
received signal together with other downlink channel sig- 
nals. The multiplexed signal is scrambled by a scrambler 
1500 with a scrambling code S dl n and is converted into an 
RF signal by an RF unit 1536. Then, the RF signal is 
transmitted to a UE through an antenna. 

[0098] As described above, in the present invention, when 
a UE transmits data having required different priorities 
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through an enhanced uplink channel at the same time, a 
Node B control scheduling reflects the priorities of the data. 
For this, the UE transmits buffer status information of a 
priority queue corresponding to quality of service, and a 
Node B can perform scheduling by means of the received 
buffer status information of the priority queue. Accordingly, 
the present invention provides a differentiated service 
according to required priorities, thereby satisfying the 
requirements of users. 

[0099] While the invention has been shown and described 
with reference to certain preferred embodiments thereof, it 
will be understood by those skilled in the art that various 
changes in form and details may be made therein without 
departing from the spirit and scope of the invention as 
denned by the appended claims. 

What is claimed is: 

1. A method for reporting a status of a buffer storing 
packet data to be transmitted by a user equipment (UE) for 
a scheduling assignment of an uplink packet data sendee in 
a mobile communication system supporting the uplink 
packet data service, the method comprising the steps of: 

a) storing packet data having a priority corresponding to 
a plurality of priority queues relating to at least one 
service; and 

b) transmitting buffer status information containing queue 
identifiers of the priority queues and buffer pay load 
information representing an amount of the packet data 
stored in the priority queues. 

2. The method as claimed in claim 1, wherein, in step b), 
the buffer status information is inserted into a header part of 
a protocol data unit (PDU) for the uplink packet data service 
and the packet data is inserted into a payload part of the 
protocol data unit, and then the protocol data unit is trans- 
mitted. 

3. The method as claimed in claim 2, wherein the buffer 
status information includes: 

a queue identifier map representing at least one priority 
queue, in which the stored data exists, from among the 
priority queues; 

an identifier of at least one priority queue represented by 
the queue identifier map; and 

a size of the data stored in at least one priority queue 
represented by the queue identifier map. 

4. The method as claimed in claim 2, wherein the header 
part is a media access control (MAC) signaling header for an 
enhanced uplink dedicated channel (EUDCH). 

5. The method as claimed in claim 1, further comprising 
a step of receiving scheduling assignment information cor- 
responding to the buffer status from a Node B providing the 
service to the user equipment, first reading packet data 
having a high priority from the priority queues according to 
the scheduling assignment information, and transmitting the 
read packet data. 

6. A method which enables a user equipment to report 
scheduling information for a scheduling assignment of an 
uplink packet data service in a mobile communication 
system supporting the uplink packet data service, the 
method comprising the steps of: 

generating a protocol data unit including a header part and 
a payload part for the uplink packet data service; and 



inserting the scheduling information into the header part, 
inserting packet data for the uplink packet data service 
into the payload part, and transmitting the protocol data 
unit. 

7. The method as claimed in claim 6, wherein the sched- 
uling information contains queue identifiers representing a 
plurality of priority queues having inherent priorities and 
relating to at least one service, and buffer payload informa- 
tion representing an amount of packet data stored in the 
priority queues. 

8. The method as claimed in claim 7, wherein the buffer 
payload information includes: 

a queue identifier map representing at least one priority 
queue, in which the stored data exists, from among the 
priority queues; 

an identifier of at least one priority queue represented by 
the queue identifier map; and 

a size of the data stored in at least one priority queue 
represented by the queue identifier map. 

9. The method as claimed in claim 6, wherein the header 
part is a media access control signaling header for an 
enhanced uplink dedicated channel. 

10. The method as claimed in claim 7, further comprising 
a step of receiving scheduling assignment information cor- 
responding to the scheduling information from a Node B 
providing the service to the user equipment, and first trans- 
mitting packet data having a high priority according to the 
scheduling assignment information. 

11. An apparatus for reporting a status of a buffer storing 
packet data to be transmitted by a user equipment for a 
scheduling assignment of an uplink packet data sendee in a 
mobile communication system supporting the uplink packet 
data service, the apparatus comprising: 

a plurality of priority queues having same priorities, for 
storing packet data relating to at least one service; 

a scheduling controller for generating buffer status infor- 
mation containing queue identifiers of the priority 
queues and buffer payload information representing an 
amount of the packet data stored in the priority queues; 
and 

transmission unit for transmitting the buffer status infor- 
mation. 

12. The apparatus as claimed in claim 11, wherein the 
transmission unit comprises a protocol data unit generator 
for generating a protocol data unit containing a header part 
and a payload part for the uplink packet data service, 
inserting the buffer status information into the header part, 
and inserting packet data read from the priority queues into 
the payload part. 

13. The apparatus as claimed in claim 12, wherein the 
buffer status information includes: 

a queue identifier map representing at least one priority 
queue, in which the stored data exists, from among the 
priority queues; 

an identifier of at least one priority queue represented by 
the queue identifier map; and 

a size of the data stored in at least one priority queue 
represented by the queue identifier map. 
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14. The apparatus as claimed in claim 12, wherein the 
header part is a media access control signaling header for an 
enhanced uplink dedicated channel. 

15. The apparatus as claimed in claim 11, wherein the 
scheduling controller receives scheduling assignment infor- 
mation corresponding to the buffer status from a Node B 
providing the service to the user equipment, and controls the 
priority queues to first output packet data having a high 
priority according to the scheduling assignment information. 

16. An apparatus which enables a user equipment to report 
scheduling information for a scheduling assignment of an 
uplink packet data service in a mobile communication 
system supporting the uplink packet data service, the appa- 
ratus comprising: 

a plurality of priority queues having same priorities, for 
storing packet data relating to at least one service; and 

a protocol data unit generator for generating a protocol 
data unit containing a header part and a payload part for 
the uplink packet data service, receiving packet data 
outputted from the priority queues, inserting the sched- 
uling information into the header part, inserting packet 
data into the payload part, and transmitting the protocol 
data unit. 

17. The apparatus as claimed in claim 16, wherein the 
scheduling information contains queue identifiers represent- 
ing the priority queues having inherent priorities and relating 
to at least one service, and buffer payload information 
representing an amount of packet data stored in the priority 
queues. 

18. The apparatus as claimed in claim 17, wherein the 
scheduling information includes: 

a queue identifier map representing at least one priority 
queue, in which the stored data exists, from among the 
priority queues; 

an identifier of at least one priority queue represented by 
the queue identifier map; and 

a size of the data stored in at least one priority queue 
represented by the queue identifier map. 

19. The apparatus as claimed in claim 16, wherein the 
header part is a media access control signaling header for an 
enhanced uplink dedicated channel. 

20. The apparatus as claimed in claim 17, further com- 
prising a scheduling controller for receiving scheduling 



assignment information corresponding to the scheduling 
information from a Node B providing the service to the user 
equipment, and controlling the priority queues to first output 
packet data having a high priority according to the sched- 
uling assignment information. 

21. A Node B apparatus for scheduling an uplink packet 
data service from a user equipment in a mobile communi- 
cation system, the Node B comprising: 

a reception unit for a protocol data unit containing a 
header part and a payload part for the uplink packet 
data service; 

a header detection unit for detecting scheduling informa- 
tion for the uplink packet data service from the header 
part of the protocol data unit and detecting packet data 
from the payload part of the protocol data unit; 

a scheduler for generating scheduling assignment infor- 
mation for the uplink packet data service according to 
the scheduling information; and 

a transmission unit for transmitting the scheduling assign- 
ment information to the user equipment. 

22. The Node B apparatus as claimed in claim 21, wherein 
the scheduling information contains queue identifiers rep- 
resenting the priority queues having inherent priorities and 
relating to at least one service, and buffer payload informa- 
tion representing an amount of packet data stored in the 
priority queues. 

23. The Node B apparatus as claimed in claim 22, wherein 
the payload information includes: 

a queue identifier map representing at least one priority 
queue, in which the stored data exists, from among the 
priority queues; 

an identifier of at least one priority queue represented by 
the queue identifier map; and 

a size of the data stored in at least one priority queue 
represented by the queue identifier map. 

24. The Node B apparatus as claimed in claim 21, wherein 
the header part is a media access control signaling header for 
an enhanced uplink dedicated channel. 

* * * * * 



